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Within the last eight years there 
has been a marked increase in num- 
ers of soft scales on peach and 
apricot trees throughout the Okana- 
gan Valley of British Columbia. Pul- 
wnaria sp. is most frequently found on 
peach; one species of Lecanium, desig- 
nated as Lecanium sp. A in this paper, 
evidently prefers apricot, whereas 
another species of Lecanium, designated 
as Lecanium sp. D, has been found only 
on peach. At least two other species 
of soft scales are present on tree fruits 
in the interior of British Columbia, 
but so far they have not been par- 
ticularly troublesome. 


The Lecanium scales overwinter as 
small nymphs, about three-fourths of 
a millimetre in length. They grow 
very rapidly during April and May, 
and commence egg-laying early 
in June. The eggs hatch during 
June and July, the date varying some- 
what with the species, locality, and 
season. The young summer nymphs 
move to the leaves where they feed; 
they make very little growth during 
the remainder of the season. Just be- 
fore the leaves fall in the autumn, the 
nymphs move to one- to three-year- 
old branches, where they pass the 
winter. 


The life-history of Pulvinaria sp. is 
very similar to that of the Lecaninm 
species. However, it begins egg-lay- 
ing about two weeks earlier than the 
lecanium scales, and the eggs com- 
mence to hatch about mid-June. Un- 
like the Lecanium scales, many of the 
summer nymphs of Pulvinaria sp. move 


—_ 


1 Contribution No. 3670, Entomology Division, 
Service, Department of Agriculture, Ottawa, 
2 Entomologist. 
3. All parasites were determined by Dr. O. Peck, 
Division, Ottawa. 


4 Determined by Mr. J. F. McAlpine, Entomolo 
Division, Ottawa. , m Pad 
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CONTROL OF SOFT SCALES (HOMOPTERA: COCCIDAE) IN 
BRITISH COLUMBIA PEACH AND APRICOT ORCHARDS! 


M. D. PROVERBS? 


Entomology Laboratory, Summerland, B.C. 


from the leaves back to small branches 
during summer, and many of them are 
almost half-grown by autumn. 


The scales devitalize the trees, and 
may kill one- and two-year-old twigs. 
They secrete copious quantities of 
honey dew, which makes the fruit 
sticky and sometimes unmarketable. 


Field experiments were conducted 
from 1949 to 1955 on the chemical 
control of the scales on peach and 
apricot trees in the Okanagan Valley. 
A survey was also made to determine 
what species of insects parasitize or 
prey on these scales. 


Materials and Methods 


The following chemicals were used 
in the field experiments: 


1. DDT, 50 per cent wettable powder; 
Pennsylvania Salt Manufacturing Company, 
Tacoma, Wash. 

2. Demeton (Systox), 424 and 50 per 
cent liquids; Geary Chemical Company, New 
York, N.Y. " 

3. Diazinon, 25 per cent wettable powder 
of O, O-diethyl O-(2-isopropyl-6-methyl-4- 
pyrimidinyl) phosphorothioate; Geigy Chem- 
ical Corporation, New York, N.Y 

4. Dieldrin, 50 per cent wettable powder; 
Shell Chemical Corporation, New York, N.Y. 

5. Endrin, 185 per cent liquid; Shell 
Chemical Corporation, Julius Hyman Divi- 
sion, Denver, Colo. 

6. Heptachlor, 25 per cent liquid (two 
pounds of heptachlor per U.S. gallon); Vel- 
sicol Corporation, Chicago, II 

7. Isolan, 25 per cent liquid of dimethyl 
5 - (1- isopropyl - 3- methyl - pyrazolyl) car- 
bamate; Geigy Chemical Corporation, New 
York, N.Y. 

8. Lime-sulphur, liquid; specific gravity 
an ; Oliver Chemical Company, Penticton, 
B.C. 


9. Lindane, two 25 per cent wettable 
powders, one from Pennsylvania Salt Manu- 
facturing Company, Tacoma, Wash., and the 
other from California Spray-Chemical Cor- 
poration, Richmond, Calif. 

10. Malathion, 50 per cent liquid; Ameri- 
can Cyanamid Company, New York, N.Y.; 
25 per cent wettable powder; Pennsylvania 
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Salt 
Wash. 


11. Nicotine sulphate, 40 per cent liquid; 
The N. M. Bartlett Spray Works, Beams- 
ville, Ont. 

12. Parathion, 15 per cent  wettable 
powder; Naugatuck Chemicals, Elmira, Ont. 

13. by eo glycol, 600 mono ester of 
refined tall oil, liquid; The Emulsol Corpor- 
ation, Chicago. Ill.; 600 mono laurate, liquid; 


Manufacturing Company, Tacoma, 


Glyco Products Company, Incorporated, 
Brooklyn, N.Y. 
14. Pyrenone T-503, liquid containing 


(w/v) 0.4 per cent pyrethrins, two per cent 
rotenone, and four per cent piperonyl 
cyclonene; U.S. Industrial Chemicals, Balti- 
more, Md 

15. Pyrolan, 40 per cent liquid of dimethyl 
5-(3-methyl-l-phenyl-pyrazolyl) carbamate; 
oe ad Chemical Corporation, New York, 


16. Soap, powder; Lever Bros., Montreal, 
Que. 


17. Sodium lauryl sulphate, 42 per cent 
powder; Canadian Industries Limited, Mont- 
real, Que. 


18. Stove oil; 34 S.S.U. Vis. 100°F., over 
75 per cent U.R., Shell Oil Company, Pen- 
ticton, B.C, 2 


19. Strobane, 42 per cent liquid of terpene 
polychlorinate with a chlorine content of 
approximately 66 per cent; B. F. Goodrich 
Chemical Company, Cleveland, Ohio. 


. 20. Toxaphene, 40 per cent wettable 
powder; Hercules Powder Company, Wil- 
mington, Del. 

21. Trithion 4E, liquid containing four 
pounds of S-(p-chlorophenylthio) methyl 0O, 
U-diethyl phosphorodithioate per U.S. gal- 
lon; Stauffer Chemical Company, Mountain 
View, Calif. 

22. Washing soda, crystalline sodium 
carbonate (10H:;O); Church and Dwight 
Company, Montreal. Que. 


Sprays were applied by high-pres- 
sure, hand-gun equipment, by air- 
blast, concentrate sprayers, and, in 
one instance, by bucket-pump sprayer. 
As a rule, there were at least eight 
trees per treatment, but treatments 
were replicated in only a few in- 
stances. Experiments were conducted 
when the insects were in various 
stages of development: over-wintered 
nymphs, mature and almost mature 
scales, and summer nymphs. Control 
was determined by one of the follow- 
ing methods: (1) As soon as the spray 
deposits were dry, scale-infested twigs 
were taken to the laboratory and the 
cut ends of the twigs immersed in 
















water. Scale mortalities were regopj 
ed two to three weeks later. (2) Ty erwint 
to three weeks after spraying, scabl) 
infested twigs were pruned from ty 
trees, and scale mortalities imme 
ately recorded. (3) The number, 
scales per leaf was recorded befy 
and about two weeks after, sprayj 
Later, when it was found that dey 
scales remained attached to the leaye§ Morta 
the pre-spraying count was omittelfjgsed o 
and both living and dead scales wenfampled 
recorded in the post-spraying com ; 
(4) As a rule, no counts were made of De5P! 
living and dead scales where thgit the ! 
chemicals gave almost perfect ¢opgitt 
trol or very little or no control, {with ho 
such instances, degree of effectivenes§™ May 
was estimated in the field by visgif@e ™ 
observation. for sat 
should 
The species of parasites and pred.| *#¢ ™ 
tors present were determined by co- Mort 
lecting, throughout the growing se- Hee 
son, scale-infested twigs from peadil i 
and apricot orchards in the interio as 
of British Columbia. The twigs, theif ‘qe 
cut ends immersed in water, we eg 
kept in battery jars in an insectary! Pre 
Adult parasites that emerged from the i 
scales were removed from the jan pi fo 
every day, and mounted on points fo} » ine 
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Results and Discussion 


Chemical Control of Lecanium sp. A 


Overwintered Nymphs— Mortalities 
of small, overwintered nymphs of 
Lecanium sp. A one month after apr- 
cot trees in the dormant stage were 
sprayed with lime-sulphur, or with 
lime-sulphur plus nicotine sulphate, 
were :— 


Material 


Lime-sulphur 20 43 Linda 
Nicotine sulphate, 40% 1 was 
Lime-sulphur 20 33 almos 
Check on 7 |Aon 

quart 


Mortality for each treatment was 
based on 500 scales; one twig was 
sampled from each of five trees. 


gave 


chem 
When Diazinon or malathion was} contr 


applied to peach trees showing te 
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‘Om the 


cent full bloom, mortalities of 
swintered nymphs of Lecanium sp. 
two weeks later were :— 















Pounds Average scale 
Mmedel vaterial per acre mortality, % 
aber Iazinon, 25% 12 97 
befonfethion, 25% 15 95 
raying — 23 
it deaf eck 
leaves Mortality for each treatment was 


Mittefiased on 1000 scales; one twig was 
S wengampled from each of ten trees. 


wid Despite the fairly high mortality 
re thepin the Diazinon and malathion plots, 
t the trees became moderately sticky 
ol, ;gwith honey dew during the last week 
venessf i May. Evidently, where the initial 
+ icale infestation is severe, the rating 
for satisfactory commercial control 
should be greater than 97 per cent 


pred sale mortality. 





Y Ot Mortalities of overwintered nymphs 
& Sat ft Lecanium sp. A were estimated to be 
eet between 30 and 60 per cent ten days 
a ater apricot trees had been sprayed 
yh at the calyx stage with various chem- 
wel ials, Mortality was highest with 
a #4 per cent demeton at 0.25 pints 
m EXE per 100 gallons and lowest with a mix- 
/ a ture of 40 per cent nicotine sulphate 
ts Tort ot one pint plus washing soda at 0.5 
pounds. Intermediate in effectiveness 
were 25 per cent Lindane at one 
pound, 15 per cent parathion at one 
_A | pound, and a mixture of 40 per cent 
alities] Meotine sulphate at one pint plus 
hs “| polyethylene glycol ester of tall oil at 
apr-j m¢ quart. At the time of spraying, 
were} Me scales were about twice as large 
with} & they were during the winter, and 
phate probably they were more difficult to 
control than earlier in the season. 


og Mature and Almost Mature Scales 
™*!-A summer spray of 25 per cent 
lindane at 1.5 pounds per 100 gallons 
was ineffective against mature and 
almost mature scales of Lecanium sp. 
j Aon apricot. The addition of one 
quart of stove oil to the spray mixture 
gave no improvement. 


7 


In another apricot orchard, several 
themicals failed to give satisfactory 
control of Lecanium sp. A when about 

per cent of the scales had started 
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to lay eggs. Twenty-five per cent 
malathion at one pound per 100 gallons 
killed many of the adult scales, but 
was innocuous to the eggs. Twenty- 
five per cent Lindane at one pound 
per 100 gallons, 50 per cent demeton at 
0.5 pints, 15 per cent parathion at 1.5 
pounds, a mixture of 40 per cent nico- 
tine sulphate at one pint plus poly- 
ethylene glycol mono laurate at one 
quart, or a similar dosage of nicotine 
sulphate plus 2.5 pounds of soap had 
no ovicidal value, and evidently killed 
fewer adults than the malathion spray. 


Summer Nymphs — A post-harvest 
application of 40 per cent nicotine sul- 
phate at 1.5 pints, plus stove oil at 
one pint, per 100 gallons killed ex- 
posed, summer nymphs of Lecanium 
sp. A on apricot trees, but did not kill 
nymphs that were protected by the 
shells of the mother scales, and had 
no effect on the eggs. After all eggs 
had hatched, and the nymphs had mov- 
ed from under the mother scales, an 
additional spray of nicotine sulphate 
plus stove oil (the dosage of nicotine 
sulphate reduced to one pint) gave 
very good control. No counts were 
made, but living scales were found 
only after prolonged search. 


In another apricot orchard (Table 
I), a post-harvet spray of malathion 
gave excellent control of summer 
nymphs. However, a nicotine sul- 
phate-stove oil mixture did not give 
as good control as in the previous 
experiment. This mixture has very 
poor’ residual properties, and was 
probably ineffective against most of 
the nymphs that moved from under 
the mother scales after spraying. 
With the possible exception of para- 
thion, the other chemicals that were 
applied were not promising. 


In another experiment in the same 
orchard (Table II), a _ post-harvest 
spray of malathion once again gave 
excellent control of summer numphs. 
As in the previous experiment, control 
with nicotine sulphate was not satis- 
factory, presumably because many of 
the nymphs were protected by the 
mother scales. The addition of stove 
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oil to nicotine sulphate evidently did 


not increase the effectiveness of the 
latter. 


TABLE 1.—Average Numbers of Living Nymphs of Lecanium sp. A before, and Twe 
Weeks after, a Post-harvest Spray of Various Chemicals to Single Apricot Branche; 


by Bucket-pump Sprayer. 








In a third apricot orchard, mortaj. 
ties of summer nymphs were greater 
than 99.8 per cent 19 days after , 








Material eo _Before After 
Spraying Spraying 

Malathion, 50% 1.3 pints 27 “a 
Parathion, 15% 1.0 Ib. 12 09 
Demeton, 42.4% 0.5 pints 21 8 
Nicotine Sulphate, 40% 2.0 pints 
Stove oil 2.0 pints 17 11 
Sodium lauryl sulphate, 42% 2.0 oz. 
Isolan, 25% 1.0 pints 14 9 
Heptachlor, 25% 1.5 pints 27 15 
Dieldrin, 50% 1.0 Ib. 35 27 
Endrin, 18.5% 0.5 pints 10 Il 
Strobane, 42% 2.0 pints 40 50 
Pyrolan, 40% 0.5 pints 32 41 
Check -- 33 44 


Pyrenone T-503 1.0 pints 16 22 





a re am ae ——oos = Se 
———— 


Nymphs per Leafl 








1Based on 20 leaves. 


post-harvest spray of 25 per cent Dia- 
zinon at two pounds, 25 per cent mala- 
thion at two pounds, or 25 per cent 
Trithion at one pint per 100 gallons. 
Mortality in the check plot was five 
per cent. 


Chemical Control of Lecanium sp. D 


Overwintered Nymphs— Mortalities 
of overwintered nymphs of Lecanium 
sp. D 15 days after peach trees were 
sprayed with Diazinon or malathion at 
the pink stage of blossom development 
were :-— 


Pounds per Average scale 


Material 100 gallons mortality, % 
Diazinon, 25% 2 99.8 
Malathion, 25% 2 99 
Check — 10 


Mortality for each treatment was 
based on 500 scales; one twig was 
sampled on each of ten trees. 


Another section of the same orchard 
was sprayed by a concentrate ma- 
chine. Mortalities of slightly larger 
nymphs of Lecanium sp. D one month 
after a “calyx” spray of Diazinon plus 
DDT, or malathion plus DDT, were— 


Material Pounds Average scale 
per acre mortality, % 

Diazinon, 25% 16 98 

DDT, 50% 12 ) 

Malathion, 25% 16 l 82 

DDT, 50% 12 \ 

Check — 3 


Mortality for each treatment was 
based on 1000 scales; one twig was 
sampled on each of 20 trees. 


—_—__ 
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TABLE 11.—Average Numbers of Living Nymphs of Lecanium sp. A before, and Two 
Weeks After, a Post-harvest Spray of Various Chemicals to Single Plots of Apricot 


Trees by Hand-gun Sprayer. 




















—_— Nymphs per Leaf! 

Material ao ga Before After 
Spraying Spraying 

Malathion, 50% 1 pint 25 0.04 

Nicotine sulphate, 40% 1 pint 

Stove oil 2 pints 28 10 

Sodium lauryl sulphate, 42% 2 oz. 

Nicotine sulphate, 40% 1 pint \ 4s . 

Washing soda 8 oz. 

Lindane, 25% 1 Ib. 40 25 

Check _ 37 38 





————___—— 








iBased on 20 leaves from each of four tre 


Malathion plus DDT in the “calyx” 
spray did not give as good control of 
Leanium sp. D as malathion alone in 
the earlier, “pink-bud” spray, even 
though the per-acre dosage of mala- 
thion was approximately 50 per cent 
greater (dosage at the pink-bud stage 
was approximately ten pounds per 
are). Evidently the nymphs become 
more difficult to kill as they increase 
in size; at the calyx stage they were 
about 50 per cent larger than at the 
pink-bud stage. 


Chemical Control of Pulvinaria sp. 
Overwintered Nymphs — Lime-sul- 
phur at 20 gallons per acre, used alone 
or with 40 per cent nicotine sulphate 
at one gallon, did not give satisfactory 
control of overwintered nymphs of 
iatia sp. on apricot trees in the 
dormant stage. Thirty-nine days after 
spraying the percentage mortalities 
were: Lime-sulphur, 89; lime-sulphur 
plus nicotine sulphate, 65; check, 5. 
The low mortality in the lime-sul- 
phur-nicotine sulphate plot was doubt- 
kss partly due to poor spray coverage. 
Amoderately strong wind was blow- 
ig when most of the trees in that 
plot were sprayed. 


es. 


Mature and Almost Mature Scales 
— A mixture of 40 per cent nicotine 
sulphate at one pint, plus washing 
soda at 0.5 pounds, per 100 gallons, 
applied to peach trees at the calyx 
stage, had no observable effect on 
mature and almost mature scales of 
Pulvinaria sp. A similar quantity of 
nicotine sulphate, plus polyethylene 
glycol ester of tall oil at one quart, 
was equally ineffective. Fifty per 
cent malathion at 1.3 pints per 100 
gallons, applied to apricot trees at 
about 90 per cent petal-fall, was also 
ineffective against these scales. 


Summer Nymphs—Fifteen per cent 
parathion at 0.75 pounds per 100 gal- 
lons gave good control of Pulvinaria 
sp. nymphs on peach trees during 
June. Forty per cent nicotine sul- 
phate at one pint plus soap at three 
pounds was not quite so effective. The 
sprays were applied when about 75 
per cent of the eggs had hatched. 
Evidently parathion was sufficiently 
persistent to continue killing nymphs 
that emerged some days after spray- 
ing, whereas this was not so with nico- 
tine sulphate. Very few scales were 
killed by 25 per cent Lindane at one 
pound per 100 gallons, or by 40 per 
cent toxaphene at 2.5 pounds. 
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Parasites and Predators 

Parasites reared from Pulvinaria sp. 
and Lecanium spp. in the Okanagan 
Valley include Coccophagus scutellaris 
(Dalm.), Aphycus kincaidi (Timb.), 
and Aphycus sp. near californicus How. 
Lecanium spp. were also parasitized by 
Cocco phagus lycimnia (Wikr.) and Micro- 
terys sp3 Larvae of a predacious fly, 
Leucopis sp.4, were found devouring 
large numbers of Lecanium eggs. Un- 
fortunately, this predator was some- 
times parasitized by Pachyneuron eros 
Gir. Various coccinellids (species not 
determined) attack soft scales in the 
Okanagan Valley, and anthocorids 
were seen feeding on Lecanium spp. in 
the laboratory. In the spring, birds of 
the finch family were observed feeding 
on overwintered nymphs of Lecanium 


spp. 


Summary 
In experiments from 1949 to 1955 
in British Columbia peach and apricot 
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A NOTE ON SEXING LIVE SPECIMENS OF SCOLYTUS UNISPINOSUS 
LEC. (SCOLYTIDAE, COLEOPTERA)! 
M. D. ATKIns and L. H. MCMULLEN? 


A method for rapid, accurate de- 
termination of insect sex is often a 
valuable asset in field studies. Several 
sex differences, including one common 
to many species of Scolytus, and the re- 
sults of testing their validity for field 
use, are presented here for Scolytus un- 
ispinosus Lec., the Douglas-fir engraver 
beetle. 


In recent work it was necessary to 
determine the sex of a number of 
Douglas-fir engraver beetle adults in 
the field without injuring them. This 
led to an examination of adults under 
the microscope which revealed three 
differences in the external morphology 
of the sexes. 

1. Contribution No. 378, Forest Biology Division, 
Science Service, Department of Agriculture, Ottawa, 


Canada. 
2. Forest Biology Laboratory, Victoria, B.C. 

















orchards, a post-harvest spray of mah. 
thion, Diazinon, or Trithion gaye 
cellent control of summer nymph 
Lecanium sp. A on apricot trees, 
zinon or malathion, at the pinky 
stage of peach, also gave good comm 
of small, overwintered nymph 
Lecanium sp. D, but was not q 
effective against slightly laj 
nymphs of Lecanium sp. A at té 
cent full bloom. A summer spr 
malathion, parathion, nicotine sq 
plus soap, nicotine sulphate plug 
ethylene glycol mono laurate, lig 
lindane plus stove oil, or demete 
not give satisfactory control off 
ture and almost mature sea 
Lecanium sp. A. Summer nymph 
Pulvinaria sp. were controlled in| 
by one application of parathion; 
Lindane and toxaphene were ingff 
tive. At least five species of Hyme 
optera and one species of Diptera a 
tack soft scales on peach and apricot 
trees in the Okanagan Valley. 


The first difference noticed in the 
attacking adults, was that the frons 
of the male bore a denser crown of 
setae than that of the female. This 
characteristic was used to sex # 
adults with a 10x hand-lens and then 
under 40x with a stereoscopic micro- 
scope. Subsequent dissections reveal- 
ed that 14 errors were made with the 
hand lens, while only one was made 
using the microscope. The value of 
this characteristic is reduced after the 
beetles have been engaged in gallery 
construction, as the head setae become 
considerably worn. 


A stable and reliable difference was 
found in the shape of the head as 
described for most members of this 
genus (Blackman, 1934). When view 
ed laterally, the front of the female's 
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Fig. 1—Heads of, male (left) and female (right) Scolytus unispinosus Lec., 
showing difference in shape and setation. 


head is convex while that of the male 
is sloping and flattened to a point well 
behind the eyes. Both head shape and 
station differences are shown in 


Fig. 1. 


A sample of 40 beetles was sexed by 
the authors under 40x, using head 
shape as the differentiating character. 
Later dissections showed that no 
efrors were made. As microscopic 
examination is inconvenient for field 
identification, two more samples were 
sexed with a 10x hand lens. Dissec- 
tion showed that out of 65 beetles, 
only 3 were sexed incorrectly. 


The third interesting sex difference 
results from behaviour. Once gallery 


construction has begun, and the male 
has assumed its duty of kicking the 
boring dust from the entrance hole, 
small particles of white frass adhere 
to the posterior sternites which form 
the posterior, ventral concavity (Fig. 
2). As some males leave their galler- 
ies while new attacks are still being 
made, one cannot only tell the sex of 
the individuals, but also some of the 
past history of males by this observa- 
tion. 


Two interesting sidelights of the 
examination were the discovery of 
nematodes densely packed in the ab- 
dominal cavity of about 15 per cent of 
the adults, and the presence of a large 
hymenopterous larva in the abdominal 
cavity of 2 specimens. 


Reference 


Blackman, M. W. 1934. 
Herbst) in North America. 


A revisional study of the genus Scolytus Geoffroy (Eccoptogaster 
U.S.D.A. Technical Bulletin 431, 1-30, 
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NOTES ON SOME HEMIPTERA WHICH HAVE BEEN INTRODUCED 
INTO BRITISH COLUMBIA 


W. Downes 
Victoria, B.C. 


In spite of the best efforts of the 
inspection service, foreign insects find 
their way into this province from time 
to time and some from eastern Canada 
and the United States. While fre- 
quently species which are most un- 
welcome obtain access, we _ have, 
within the last fifty years, received 
sme which may prove of distinct 
economic value. My remarks are 
based upon experience in collecting 
Hemiptera in British Columbia since 


1917. 


Phytocoris tiliae L.. This handsome 
Mirid has probably been present in 
British Columbia for a considerable 
time. It is fairly common in Britain 


and belongs to a family known to be. 


largely predaceous in habit. Usually 
itis brightly mottled with light green 
and black. It is to be found on tree 
trunks, especially deciduous trees, and 
occasionally on wooden fences. In 
1918 to 1923 I found it common on 
boulevard trees in Vancouver’s west 
end at the food of Georgia and nearby 
streets, often accompanied by the 
slender thread-legged bug, Empicoris 
pilosus (Fieb.), another predaceous 
species. In 1954 I looked for it again 
in Vancouver and found it abundant 
on two decaying deciduous trees at 
the foot of Robson Street, on this 
occasion accompanied by numbers of 
another Phytocoris species new to B.C., 
(apparently the European P. dimidiatus, 
but not yet definitely identified). Al- 
though present on the mainland for 
such a long period P. #iliae has not yet 
been found on Vancouver Island. 


Melanotrichus concolor Kbm. This is 
another European Mirid which feeds 
on broom, Cytisus scoparius. The insect 
is green, of about the same shade as 
the host. This species was first noticed 
on Vancouver Island in the late twen- 
ties. It is said not to be very abundant 
in Britain, but on Vancouver Island 
it swarms on the broom bushes to 
which it is definitely injurious. 


Heterotoma meriopterum Scop. This 
curious Mirid is a European species 
which was recorded by Knight in 
1917 from New York and is now found 
in British Columbia. It is very com- 
mon on Southern Vancouver Island 
and the lower mainland. We took it 
first at Cedar Hill, Victoria, in 1933 
where it was swept from broom 
bushes; but it is abundant on almost 
any kind of herbage and brush. It 
is dark brown or black and can be 
recognized at once by the first two 
joints of the antennae being swollen 
and thickly clothed with dark hairs; 
the third and fourth joints are bare and 
filiform. Little or nothing seems to 
be known of its life history but it does 
not appear to be harmful in any way. 


Dicyphus pallidicornis Fieb. This 
European species was sent to me from 
Vancouver in 1944, but it has been 
present in Western North America for 
a considerable time, having been pre- 
viously reported from Oregon. Its 
only known host is Dégitalis, and if it 
confined its attentions to the common 
garden foxglove no great harm would 
be done. But it also attacks the 
medicinal Digitalis which is grown in 
some quantity in the Victoria district, 
and damages the plants extensively. 
It can be controlled by spraying with 
DDT. There are several generations 
during the summer; the last genera- 
tion is usually brachypterous and 
hibernates among dead leaves and at 
the base of the plants. The species is 
abundant up and down the coast of 
British Columbia wherever foxgloves 
are grown. 


Campyloneura virgula Fieb. This 
pretty species is allied to Dicyphus 
which it closely resembles. It is a 
native of Europe where it is known to 
be an efficient mite destroyer. My first 
record of it was in 1949 at Goldstream 
on Vancouver Island where it was 
swept from alder trees and nettles. 
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It has since been taken in small num- 
bers at various points near Victoria 
and on the lower mainland. The in- 
sect is yellowish, the wings hyaline 
tinged with yellow, the thorax with a 
broad band of yellow, the base of 
the scutellum yellow, the apex white. 
The cuneus is bright yellow, the apical 
portion orange-red. I have swept it 
from alders, poplars and various kinds 
of brush. It may prove to be a useful 
addition to our fauna. 


Orius minutus L. This small Antho- 
corid was discovered by Norman 
Tonks on Lulu Island on the lower 
mainland in 1951 on raspberries and 
logans. It is a European species com- 
mon in Britain. Our only known 
native species is Orius insidiosus from 
which minutus is readily distinguished 
by its overall brown colour and broader 
outline. O. minutus is predaceous on 
mites and small insects and may prove 
to be a useful species. So far the 
lower mainland is the only locality 
record. 


Gargara genistae Fab. This is one of 
the only two species of treehoppers 
found in Britain. It has previously 
been known to occur in New Jerse 
where it was taken in 1917. In 1934 
I took it at Cedar Hill, Victoria, on 
broom. Since that time G. genistae has 
spread to Goldstream eleven miles 
west. It is not known to be injurious. 


Arytaina spartiophila (Forst.). In 1949 
this Psyllid occurred in enormous 
numbers on broom, Cytisus scoparius. 
That was the first year it had been 
recorded in British Columbia. It has 
been introduced from Europe and was 
first recorded at Fort Lewis, Wash- 
ington, in 1935. When in large num- 
bers it does heavy injury to broom. 
This is not entirely to be deplored 
since, over the years, broom has form- 
ed dense thickets, often eight feet 
high on the Goldstream hills. Such 
thickets. are a fire hazard, and effec- 
tually smother second growth. A 
check to the advance of broom may 
prove to be an advantage. Many areas 
formerly in grass are now covered 
with broom. 


Graphocephala coccinea (Forst.). This 
leafhopper, which is common in Eag. 
ern Canada in shady woods, wy 
numerous on rhododendrons at , 
nursery outside Victoria in 194], } 
is strikingly marked with broad 
stripes of red and green. It does not 
seem to have spread in the Victoria 
area, but may still be present op 
rhododendron. 


Stictocephala bubalus (Fab.). The buf. 
falo treehopper was not known asa 
native species in this province prior 
to 1920, when I received a specimen 
collected on the Agassiz Experimental 
Farm where it had probably been in. 
troduced on nursery stock. A few 
years later S. bubalus appeared in the 
southern Okanagan, but this may have 
been a separate introduction. The 
species is now well established. It 
does harm to several kinds of fruit 
trees by ovipositing in the twigs, 


Stictocephala diceros (Say). This is 
recorded only from Agassiz, B.C, 
from where I received a number of 
specimens in 1925 and 1926, but none 
since. It does not appear to have 
spread, and has never been recorded 
from interior districts. It was probab- 
ly introduced from eastern Canada in 
nursery stock. 


Macro psis fuscula Zett. This European 
species appeared on logans and rasp- 
berries on Lulu Island in the lower 
Fraser Valley in 1952 and within a 
year increased to enormous numbers. 
By 1954 it had spread 30 miles up the 
Fraser Valley where it was found on 
varieties of wild rabus. The introduc- 
tion of this species is most unfortunate 
on account of the hazard to the logan- 
berry industry. It has already spread 
to Vancouver Island, which was to be 
expected, since the site of the origin- 
al infestation is close to the airport. 
Without such artificial means of dis- 
tribution it might have been confined 
to the lower mainland for a long period 
as has been the case with other 
species. This occurrence has been 
adequately reported elsewhere by H. 
Rudiscn (Can. Ins. Pest Rev. 32(1):4 
1954).) 
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Macropsis virescens var. graminea (Fab.). 
This was first taken by me at Haney 
on poplars in 1954. It is a European 

cies now widely distributed in 

orth America but is not expected to 
prove of any particular economic 1m- 
portance. 

Idiocerus decimusquartus Schr. This 
name now takes precedence in the 
case of this leafhopper which was long 
known as Idiocerus scurra. It is another 
denizen of poplar trees and is known 
to have been present on the lower 
mainland since 1922, when I received 
a specimen collected at New West- 
minster. This is a European species, 
present in North America for a long 
time, which may have come to British 
Columbia in the egg stage in the first 
poplars brought here. Like several 
other species it has apparently not yet 
succeeded in crossing to Vancouver 
Island. 


Allygus mixtus (Fab.). This large 
handsomely marked European leaf- 
hopper was first noticed on Vancouver 
Island in 1948, but probably it had 
arrived some years earlier since it was 
already well distributed over the 
southern districts. It is an active 
flier, so its spread could be quite 
rapid. It now occurs on the mainland, 
breeding on oak and other deciduous 
trees and on snowberry (Symphori- 
carpus). So far it has not proved in- 
jurious. 


There are several other species 
which have been edging their way 
across the continent for years, but 
cannot be mentioned here. Others 
will, no doubt, continue to arrive; it is 
some comfort to know that, in the 
case of Hemiptera, many are harm- 
less, and some are definitely beneficial. 


An unusual flight of termites 


Emergence of alate first reproductives of 
the most commonly occurring termite in the 
lower Fraser Valley, Zootermopsis angusticollis 
Hagen, may occur during almost any month 
of the year (Jacob, J. K. The Termites of 
British Columbia, their structure, bionomics 
and intestinal fauna. Unpublished Masters’ 
Thesis, University of British Columbia, 1938). 
I have personally observed them from Janu- 
ary to May and from August to November. 
For some years now I have watched the 
autumn flight along the north slope of the 
Point Grey Peninsula any time between the 
end of August, through September. These 
termites abound in old logs that lie half 
buried in sand or gravel in various stages 
of decay on both sides of Burrard inlet. 

ey are in a surprisingly high percentage 
of older homes in the Kerrisdale-Kitsilano 
area and may occur almost anywhere in Van- 
couver where earth is in contact with the 
stucco or wooden siding of a house and rot 
Sets in. Garages whose flooring rests on 
timbers directly in contact with the earth 
and buildings with damp, dead-air spaces 

low them, are particularly susceptible. 


The autumn flight of termites along the 
Point Grey peninsula can be directly fol- 
lowed by the movements of large flocks of 
Bonaparte’s gulls (Larus philadelphia Ord.) 
which pluck the termites out of the air. 
Professor Cowan told me that he has shot 
the birds during these manoeuvres and has 


found them packed with termites. One- 
time residents of Gambier Island have assur- 
ed me that they have frequently watched 
this behaviour amongst large gulls also, so 
it is probably general along our coasts 
wherever termites swarm. ormally, off 
Point Grey, this flight occurs from 300 to 
500 feet above ground and extends inland 
from the sea beaches for possibly one 
quarter of a mile. But in the early evening 
of August 1, 1956, an unusually large num- 
ber of these delicate, black-headed gulls 
hunted termites from the sea shore inland 
and overhead until they passed southwards 
out of sight. The line of diving, twisting 
gulls stretched east and west as far as 
one could see, at about the height of tall, 
old fir trees nearby, which would be between 
150 and 200 feet. Five days later some 
residents of South Burnaby described to 
me this flight of gulls stating that it had 
come from the north and had passed south- 
wards over the Fraser River and out over 
Lulu Island. 


In past years, it would seem that the 
supply of winged termites gave out within 
a few hundred yards of the sea shore but 
the flight of termites on August 1, 1956, 
must have exceeded all previous ones to 
have supplied the birds with food for several 
miles—G. J. Spencer, Dept. of Zoology, Uni- 
versity of British Columbia. 
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SOIL INSECTICIDES FOR CONTROL OF THE TUBER FLEA BEE 
EPITRIX TUBERIS GENT., IN THE LOWER FRASER VALLEY 
OF BRITISH COLUMBIA! 


H. G. Fulton? 
Entomology Laboratory, Chilliwack, B.C. 


The tuber flea beetle, Epitrix tuberis 
Gent., was first reported from the 
southwestern coastal area of British 
Columbia in 1940. The losses result- 
ing from the larval feeding in tubers 
were severe, so that it was necessary 
to develop control measures. This is 
a summary report on experiments to 
destroy larvae conducted mainly from 
1947 to 1955 on clay loam, sandy to 
gravelly loam, and silt soils in the 
Agassiz and Chilliwack areas. The 
work was carried on under the direc- 
tion of Mr. R. Glendenning, Officer- 
in-Charge, Entomology Laboratory, 
Agassiz, until his retirement in 1953, 
and was continued by the writer after 
that time. 


Early experiments showed that a 
thorough application to potato foliage 
of DDT and calcium arsenate, or DDT 
alone, reduced damage to the tubers 
by destroying the beetles. However, 
this method of control sometimes fail- 
ed when materials were not applied 
early, often, or thoroughly enough or 
when weather conditions were un- 
favorable. The economic advantage of 
foliar application is that insecticides 
may readily be combined with sprays 
which are routinely applied to control 
late blight. 


An experiment in 1944 on the value 
of five materials applied to the foliage 
showed that tuber damage was by no 
means proportional to the numbers of 
adults. With the advent of stable or- 
ganic insecticides effective against soil 
insects, experiments were conducted 
on ways of killing the larvae. 


Preliminary tests in 1945 and 1946 
with both field- and pot-grown pota- 
toes showed that neither calcium 





1. Contribution No. 3587, Entomology Division, 
Science Service, Department of Agriculture, Ottawa, 
Canada. 

2. Officer in Charge. 


arsenate nor cryolite was effective as 
a larvacide in the soil. The best cop. 
trol was obtained with dust contaip. 
ing DDT and calcium arsenate applied 
to the foliage. 


Experiments in 1947 showed that 
BHC from different sources applied to 
the surface and worked into the soil 
by various methods gave excellent 
control, but caused phytotoxicity at 
certain rates. Stored tubers from all 
the BHC plots developed the char. 
acteristic taint and were very dis- 
tasteful by spring. 


In 1948 similar experiments with 
BHC confirmed the previous year’s 
results. DDT in the soil did not give 
any control. The standard control 
remained a dust of DDT and calcium 
arsenate on the foliage. 


Tests in 1949 showed that soil pH 
had little or no effect on the control 
achieved with either crude or refined 
BHC, nor did acidity or alkalinity 
prevent tainting. Good control was 
achieved with chlordane worked into 
the soil. Four applications of the 
standard control proved insufficient, 
possibly because the first application 
was not made soon enough. 


In 1950, single applications of chlor- 
dane, aldrin, and lindane broadcast 
and incorporated into the soil at vari- 
ous rates were compared with DDT 
and methoxychlor applied to the 
foliage. The soil treatments gave 
excellent control, but four foliage 
treatments with DDT or methoxychlor 
were not effective. Tubers from the 
plots treated with lindane were con- 
demned because they were off-flavor- 
ed. 


In 1951, one of the two experiments 
intended to check the data on single 
soil applications of aldrin and chlor- 
dane was a failure because of poor 
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tillage. The area occupied by the ex- In 1953, replicated experiments 
rimental plots had been the site of were conducted with aldrin, dieldrin, 
anent hedgerows of evergreens and heptachlor dusts and granular 

jor many years. These had only re-  heptachlor, each at 3.6 pounds of toxi- 
cently been removed and it was im- cant per acre and incorporated into the 
ssible to put the soil in a condition — soil in a 12- to 14-inch band along the 
of good tilth. The other experiment row. The best control was 77 per 
demonstrated 97 per cent control with cent with aldrin, which indicated that 
aidrin at 2$ pounds per acre. the insecticides should be distributed 
in a wide band, as better control had 

No experiments were set up in 1952 been obtained with aldrin broadcast 
because the question of residue at lower rates. Granular heptachlor 
hazards had not been settled. gave only 47 per cent control; the 


TABLE I.—Percentages of control of the tuber flea beetle after single soil applications 
of various insecticides by three methods, Sardis, B.C., 1954. 




















Material Be werd Method of ere Control 
pounds application index % 
Aldrin, 2.5% dust 4 Broadcast, deep working 6.87 95.0 
4 Broadcast, shallow working 5.62 95.8 
2 6-inch band, shallow working 33.75 75.4 
Aldrin, 5.0% granular 4 Broadcast, deep working 9.25 93.1 
Heptachlor, 2.5% dust 4 Broadcast, deep working 4.50 96.6 
4 Broadcast, shallow working 12.50 90.6 
2 6-inch band, shallow working 20.75 84.4 
Check No treatment 133.25 0 
Difference necessary for significance at 5% level 16.5 








Average for 100 tubers taken at random from each of 4 replicate plots, washed, and 
weighted as follows according to 4 categories of damage: clean, up to 3 light injuries, 0; 
light, 4 to 15 feeding marks, 1; medium, 16 to 30 feeding marks, 2; heavy, over 30 feeding 
marks, 4. Clean and light categories marketable. Maximum infestation index: 400 


carrier used was later found to have cultivator and those worked in shal- 
contributed to a rapid loss of toxicity. lowly with a hand rake. The band 
Chlordane was not tested in 1953 be- treatment was more economical but 
cause of limitations of space and labor. significantly less effective. 


In 1955, dusts of aldrin, dieldrin, 
heptachlor, and chlordane were each 
tested at three rates to establish 


: : minimum dosages. Before planting, 
ildrin after broadcasting, and on a nar- the dusts wére ‘Seguicele aun ee 


tow, 6-inch band treatment with the : . 

two dusts. Table I shows that the feat hand a aha Mas wf 
broadcast treatments gave excellent pounds per acre were: aldrin and 
control. There was no significant heptachlor, 4,3, and 2; dieldrin, 2, 14, 
difference between materials worked and 1; chlordane, 10, 74, and 5. An 
into the soil deeply with a rotary unusually light infestation helped to 


In 1954, tests were conducted on 
shallow and deep incorporation of al- 
drin and heptachlor dusts and granular 
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reduce to insignificance the differences 
between the treatments, which were 
all at or close to 100 per cent effec- 


tiveness. No experiments were con- 
ducted in 1956. 


Summary 

Experiments from 1940 to 1955 on 
clay loam, sandy to gravelly loam, 
and silt soils showed that satisfactory 
protection of potatoes from larvae of 
the tuber flea beetle can be obtained 
by broadcasting and incorporating a 
single application of one of several 
chlorinated hydrocarbons into the 


soil before planting. Effective mate. 
ials were: aldrin, dieldrin, heptachloy 
and chlordane. Incorporating the jp. 
secticide into the soil over the entip 
area was superior to either narrow o 
wide band application. No apparent 
differences in control were noted with 
deep or shallow incorporation. BHC 
and lindane caused off flavors in the 
tubers during storage. Given soil jp 
good tilth, soil treatment is simple 
and more reliable than foliar applica. 
tions, although the latter are sti 
popular because the insecticides cay 
be applied in the spray necessary to 
control late blight. 


ANNOTATED LIST OF FOREST INSECTS OF BRITISH COLUMBIA 
PART VII — APATELA SPP. (NOCTUIDAE)! 
D. A. Ross? and D. Evans} 


More than 20 species of Apatela 
(Acronycta) are known to occur in 
British Columbia. The larvae feed on 
deciduous-leaved trees, shrubs, and 
herbs, and, although occasionally 
numerous, are of little or no economic 
importance. No severe tree defolia- 
tion by species of Apatela has been re- 
ported in British Columbia. The 
larvae have the typical body structure 
of garden cutworms; unlike the com- 
mon cutworms, a number of species 
are clothed with medium to very long, 
sparse to dense hairs. Body colours 
are: green and brown, yellowish, 
brown, or black. The Apatela larval 
head is slightly bilobed; it bears 
primary setae only. 


Most, if not all, local species over- 
winter in the pupal stage within co- 
coons in the bark or on the ground. 


A. dactylina Grote. Salix spp.; 
Southern Interior, notably along the 
Big Bend Highway, between Revel- 
stoke and Mile 80; found also on 
Alnus tenuifolia at Aleza Lake and 
Yard Creek. Larva: 2} inches long; 
head glossy black ; body blackish, with 
dorsal transverse bands of short brush- 
like orange hairs; hairs on sides 

1. Contribution No. 376, Forest Biology Division, 
Science Service, Department of Agriculture, Ottawa, 
Canada. 


2. Forest Biology Laboratory, Vernon, B 
3. Forest Biology Laboratory, Victoria, 





.C. 
B.C. 


yellowish; dorsal, closely-paired pen- 
cils of long black hairs on Ay, A; and 


A. lepusculina Gn. Populus trem 
loides, Salix spp.; Central and South- 
ern Interior and Vancouver Island, 
Larva: 1} inches; head black with 
some whitish markings on frons and 
sides; body yellowish or greenish ex- 
cepting blackish venter and dorsal 
stripe; clothed with soft, long yellow 
hairs; black pencil tuft on abdominal 
segments I, 3, 4, 5, and 8. 


A. leporina L. Populus tremuloides, 
P. trichocarpa, Salix spp.; Cuisson Creek 
Quesnel, Castle Rock, and Cluculz 
Lake. Larva: 1} inches; head and 
body greenish-white; clothed with 
very long, curved white or yellowish 
hairs (curved forward on one side, 
backward on the other) and a few 
black ones at the end of the abdomen; 
there may be 3 to 5 black dorsal spots 
on the dorsum of the abdomen, ves- 
tiges of black pencil tufts that occur 
in early instars. 


A. innotata Gn. Betula papyrifera; 
Central and Southern Interior. Larva: 
14 inches; top of head reddish-brown, 
front flesh-coloured, remainder blotch- 
ed with black; body brown, tinged 
with blue and purple; small “warts 
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on dorsum black, pale centred; 
‘warts’ on sides white; yellow spot 
between each set of setae i and ii; 
dothed with rather sparse medium 


long grey hairs. 


A. radcliffei Harv. Prunus emargin- 
ga, Amelanchier sp., Sorbus occidentalis; 
Narcosli Creek, China Creek, Oyama 
and Revelstoke and Vancouver Island. 
Larva: 14 inches; upper half of head 
reddish-brown, remainder black; pro- 
notal shield black; dorsum and venter 
of body purplish-brown or blackish; 
sides, dorsal, and subdorsal lines yel- 
low; sparse medium to long hairs on 
body. 

A. grisea Wik. Alnus spp., Salix 
Spp., Betula papyrifera, Prunus pennsyl- 
vamca (1 record), Corylus sp. (1); Cen- 
tral Interior and Southern B.C., and 
Vancouver Island. Larva: over 14 
inches; head brown, excepting green 
frons; body green; brown dorsal 


stripe widened posteriorly, enclosing - 


green portion on A; to A,, stripe edged 
in part with yellow ; small brown patch 
about each spiracle and above each 
proleg and true leg. 


A. funeralis G. & R. Acer glabrum, 
Betula papyrifera, Salix spp., Alnus sp.; 
Shuswap Lake, Hupel, Trinity Valley, 


Aleza Lake, Salvus. Larva: head and 
body black; an oval yellow to orange- 
coloured patch on dorsum of each 
body segment, those on the abdomen 
with a black transverse line through 
each; long black spatulate setae 
(seta ii) on the dorsum of abdominal 
segments 1 to 6 and 8 to 9; additional 
spatulate setae occur on the first 
thoracic segment. 


A. fragilis Gn. Betula papyrifera, B. 
occidentalis, Sorbus occidentalis, Amelan- 
chier sp., Prunus spp., Salix spp.; 
Central Interior, Southern B.C. and 
V. I. a: 1} inches; head green 
and brown; body green with broad 
brown dorsal patch on each segment; 
pale “warts” with sparse long hairs; 
no markings on sides of body. 


A. impleta Wlk. Alnus sp., Salix, 
sp., Populus sp.; Alberni, Langford, V.I. ; 
Rivers Inlet, Cinnemousun Narrows, 
Downie Creek. 


A. impressa Wlk. Salix spp., Alnus 
sp.; Central B.C., and Yukon Terri- 
tory. Larva: “reddish or tan head; 
body black, large yellowish and orange 
tubercles; yellowish and buff coloured 
setae”. According to Forbes (1954) 
the larva has a red substigmatal line. 


Reference 


Forbes, W. T. M. 
Part III. 


1954. Lepidoptera of New York and Neighboring States — Noctuidae, 
Memoir 329, Cornell Univ. Agric. Exp. Sta. 


On the feeding preferences of Perimegatoma vespulae Milliron (Coleoptera: Dermestidae) 


Perimegatoma vespulae Milliron was acci- 
dentally brought to the University during 
the middle thirties in insects that had been 
collected in the dry belt during the summer. 
Infestation apparently had occurred when 
the pinned insects were left out to dry 
before being put into store boxes. 


Since P. vespulae is parthenogenetic one 
beetle loose in a museum room can repro- 
duce without having to fly out of doors to 
feed, so notwithstanding utmost precau- 
tions, every now and then a larva turns 
up in a cabinet drawer. I have isolated a 
sa of this beetle, placed it on powdered 

chow in a tight container, watched the 
beetle mature, emerge, lay eggs, and watch- 
ed the eggs hatch to minute larvae, whose 
Capacity to pass between the top of a 
store box and its lid is astonishing. 


For the past ten years or so larvae of 
this beetle have also been brought down 


from the dry belt in botanical specimens. 
Infestation of this material seems to begin 
in the field during the drying process. 
When the plants are mounted and distribut- 
ed to the steel herbarium sabinets, the 
larvae in the folders may feed undisturbed 
for long periods, and move to other folders. 


When found thus, the larvae are catholic 
in their tastes, feeding upon petals, buds and 
leaves of many plants except conifers. How- 
ever, for initial attacks the beetles appear 
to show preferences in this order:— Ranun 
culaceae; Scrophulariaceae, especially Cassil- 
leja; Compositae, especially Solidago; Saxi- 
fragaceae, especially Rébes, and Aceraceae, 
especially maple flowers. 


I am indebted to Professor T. M. C. 
Taylor and to Dr. K. Beamish for noting 
the host preferences in the herbarium. 
—G. J. Spencer, Dept. of Zoology, University 

of British Columbia. 
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ANNOTATED LIST OF FOREST INSECTS OF BRITISH COLUMBIA 


PART VI — PLUSIA SPP. (NOCTUIDAE)! 
D. A. Ross? and D. Evans? 


Although some species of this genus 
of defoliators are common, none has 
been recorded in “outbreak propor- 
tions”. Unlike most other genera of 
the Noctuidae, Plusia (Syngrapha and 
Autographa) larvae have, in addition 
to the anal prolegs, only two pairs of 
ventral prolegs. The larvae are 
green, with stripes and longitudinal 
strips of minute black spinules. Most 
species have black pinacula, at least on 
upper portions of the body. Plusia 
spp. overwinter as small lar vae. 


P. rec Kby. Pseudotsuga taxi- 
folia, Tsuga heterophylla, Abies lastocarpa, 
Picea engelmanni, P. glauca, Pinus monti- 
cola (1 record); Southern B.C. and 
Central Interior. Larva: 1 inch; 
fairly broad white addorsal and sub- 
dorsal stripes, the «addorsal slightly 
broader than the subdorsal on central 
abdominal segments ; spiracular stripe, 
white, edged dorsally with cream. 


P. alias Ottol. Picea engelmanni, P. 
glauca; Southern B.C. and Central In- 
terior. Larva: length, 1% inches; ad- 
dorsal, subdorsal and _= spiracular 
stripes, white, the subdorsal wider 
than the addorsal. 


P. sp. nr. alias. Picea glauca, P. engel- 
manni; Southern and Central Interior. 
In correspondence, Hardwick stated 
.the following about this form: “ ‘ 
while superficially resembling lias, 
they do not appear to be conspecific.” 


P. celsa Hy. Edw. Tsuga hetero- 
phylla, Abies lasiocarpa, Abies grandis, 





1. Contribution No. 375, Forest Biology Division, 
Science Service, Department of Agriculture, Ottawa, 
Canada. 

2. Forest Biology Laboratory, Vernon, B.C. 

3. Forest Biology Laboratory, Victoria, B.C. 


Picea glauca (1 record); Southern BC 
and Central Interior. Larva: addorsj 
subdorsal, and _ spiracular stripes 
white, the addorsal broader than th 
subdorsal although it raay appear syb. 
equal ; fairly prominent black pinaculy 


P. angulidens Sm. Abies /asiocarpy 
Penticton. 


P. selecta Wik. Picea glauca, P. engei 
manni, P. sitchensis, Pseudotsuga taxifol 
Abies lasiocarpa, Pinus contorta, Tsuge 
heterophylla (2 records); Central Ip 
terior and Southern B.C.; common 


Larva: length 14 inches; head pak 
green, faintly dotted with brown; body 
uniform bright green with narrow 
white addorsal and subdorsal stripes, 
of equal width on the abdomen; ad 
dorsals very narrow on thorax; spir- 
acular — subspiracular stripe, cream; 
small black pinacula. (One seta im- 
mediately above each meso- and meta- 
thoracic leg on selecta, two on celsa and 
alias [two also on rectangula|), Me- 
Guffin, 1954. 


P. epigaea Grt. Two fully grown 
larvae have been collected and reared, 
one from Populus tremuloides, Cran- 
brook, the other from Pinus coniorta, 
Salmon Arm. Jones (1951) notes the 
host as Vaccinium spp. Larva: 1 inch; 
head, pale green, black lateral line on 
head under ocelli; body pale green; 
addorsal, subdorsal (narrower than 
addorsal) lines and spiracular stripe, 
white; small pinacula, white not vis- 
ible to naked eye; a single seta above 
each meta- and meso-thoracic leg. 


P. ampla Wik. Alnus sp.; Union 
Bay on V.I., Cultus Lake, and Shuswap 
Lake. 


Acknowledgment 
The writers are indebted to D. Hardwick, Division of Entomology, Ottawa, for the 


identification of our Plusia adults. 
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CHEMICAL CONTROL OF THE BROWN MITE, BRYOBIA ARBOREA 
M. & A.. AND OF THE CLOVER MITE, 8. PRAETIOSA KOCH, 
IN BRITISH COLUMBIA! 


R. S. DowNING? 


Entomology Laboratory, Summerland, B.C. 


The mite previously known as the 
dover mite, Bryobia praetiosa Koch, has 
recently been separated into two 
species. Bryobia arborea M. & A. and 
B. praetiosa Koch, and the common 
names, brown mite and clover mite, 
respectively, have been suggested 
(Morgan and Anderson, in press). Al- 
though the two mites are closely re- 
lated, differences in their life-histories, 
as shown by Anderson and Morgan 
(in preparation), are important in de- 
termining chemical control procedures. 


The brown mite is an orchard pest. 
Its life-history and feeding habits are 


similar to those of the European red . 


mite, Metatetranychus ulmi (Koch), but, 
except for occasional outbreaks, it is 
not so important a pest. The clover 
mite, on the other hand, is not strict- 
ly an orchard pest. It feeds on a 
wide range of herbaceous plants, from 
which it often moves into dwellings; 
consequently it is better known as a 
household pest. 


This report compares the chemical 
control of these two closely related 
mites. 


Chemical Control of the Brown Mite 


At the pink bud stage of apple tree 
development the brown mite is in the 
larval or early nymphal stage and is 
particularly vulnerable to chemical 
control. It has been reported that 
the systemic preparations demeton 
(Systox, Geary Chemical Company, 
New York, N.Y.) and schradan (Pes- 
tox 3, Pest Control Limited, Cam- 
bridge, England) (Downing, 1953), 
and the sulpho esters fenson (Mur- 
vesco, Murphy Chemical Company, 
Wheathampstead, England) and ovex 


ee 


1. Contribution No. 3668, Entomology Division, 
Service, Department of Agriculture, Ottawa, 


a. 
2. Associate Entomologist. 


(Ovotran, Dow Chemical Company, 
Midland, Michigan) (Downing, in 
press), in pink bud applications have 
given excellent control of the brown 
mite for the whole season. Feason and 
ovex, having lower mammalian toxici- 
ty than Systox and schradan, are the 
recommended materials in British 
Columbia. 


The brown mite can also be control- 
led in the summer months (Downing, 
in press) but, owing to the presence of 
eggs as well as active mites, acaricides 
are less effective as summer applica- 
tions than as pink bud applications. 


Chemical Control of the Clover Mite 


The life-history of the clover mite 
is more complex than that of the 
brown mite. Although the former 
species overwinters mainly in the egg 
and adult stages, larvae and nymphs 
are sometimes present, too. Conse- 
quently chemical control cannot be 
directed against active stages alone, 
as with the brown mite. To be high- 
ly effective against the clover mite, 
an acaricide must be effective against 
eggs as well as active stages, or have 
a persistent residual effect. 


Most of the chemical control ex- 
periments carried out against these 
mites in the interior of British Col- 
umbia were conducted around homes 
and in gardens. The acaricides were 
applied with a bucket pump sprayer 
to outside walls of homes, or to in- 
fested grasses and ornamental plants 
nearby. The abundance of mites was 
not estimated by sampling and count- 
ing; instead, it was approximated by 
general observation of treated areas 
before and after spraying. 


Sulphur dust has been recommended 
in some areas for the control of the 
clover mite around homes (Zappe, 
1939); but several householders in 
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Summerland and Penticton claimed it the brown mite on fruit trees. In th 
was ineffective. An experiment was laboratory a sheet of filter paper wa; 
carried out by dusting wettable sulphur dipped in an aqueous  acaricidj 
on the soil around the foundation of a suspension and allowed to dry. The, 
home in May, 1955. Although the the sheet was placed in the bottom of 
mites moved freely through the sul- a quartsize frozen-food container int 
phur they survived with little or no which about 30 mites were introduced 
sign of injury. The mites were confined in the cop. 
tainer for two days, after which ljy. 
ing and dead mites were recorded 
There were five replicates per treat. 
ment. Kelthane, two pounds per 1) 
gallons, allowed eight per cent sy. 
vival; Sulphenone, four pounds alloy. 
ed 31 per cent; in the untreated 
control, survival was 87 per cent. 


On another occasion malathion, a 
chemical recommended for control of 
the brown mite on fruit trees, was 
used by a householder to control the 
clover mite; he claimed poor results. 
A second experiment was undertaken, 
therefore, to determine the control of 
the clover mite by each of three mt 
acaricidal mixtures. The materials The two acaricides were applied to 
were applied as sprays to separate Separate areas on the outside walls 
areas on the walls of the house, to the Of a house heavily infested with the 
soil at the bases of the walls, and to clover mite, and to the soil at the 
plants in the garden. Malathion (25 bases of the walls and to the lawn 
per cent; Pennsylvania Salt Manu- for a distance of eight feet from the 
facturing Company, Tacoma, Wash- house. Kelthane, two pounds per 10 
ington) at two pounds per 100 gallons gallons, gave excellent initial and resi- 
and wettable sulphur (92 per cent; dual control of the mites; Sulphenone, 
Canadian Industries Limited, Mont- although fairly effective, was obvious- 
oo Quebec) at two — were each_ ly inferior. 
ineffective. Kelthane (18.5 per cent 
1, 1-bis (p-chlorophenyl) 2, 2, 2-tri- sy : 
chloroethanol; Rohm and Haas Com- The brown mite, a species that at- 
pany, Philadelphia, Pennsylvania) at tacks fruit trees, was satisfactorily 
two pounds on the other hand, gave Controlled with a pre-bloom spray of 
satisfactory control. fenson or ovex, or either of the 

systemic insecticides schradan and 

The following year, May, 1956, Systox. The clover mite, which 
Kelthane (18.5 per cent) was compar- occurs as a pest on grasses and a 
ed in the laboratory and in the field wide range of herbaceous plants and 
with Sulphenone (Sulphenone 50-W, is a pest in and around homes, was 
containing 40% p-chlorophenyl phenyl controlled with one application of 
sulphone and 10% related diaryl sul- Kelthane. Sulphenone controlled the 
phones; Stauffer Chemical Company, clover mite fairly well, but was not 
Mountain View, California). The lat- so effective as Kelthane, whereas 
ter is currently recommended in Brit- malathion and wettable sulphur were 
ish Columbia for summer control of unsatisfactory. 
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A HISTORY OF RECENT FOREST TENT CATERPILLAR 





INFESTATIONS IN THE INTERIOR OF BRITISH COLUMBIA 


S. F. CONDRASHOFF? 


The forest tent caterpillar, Malaco- 
wma disstria Hbn., (M. erosa (Stretch)), 
was recorded in the interior of Brit- 
ish Columbia as early as 1906. In the 
past the species was known primarily 
as a pest of shade trees and shrubs 
in parks, resort areas, and about 
homes. Recently the insect has been 
considered important as a forest 
species and lias received added atten- 
tion from the Forest Insect Survey. 
The forest tent caterpillar is of in- 
terest in studies on population dynam- 
ies, natural control, and as a possible 
indicator species for predicting out- 
breaks of other forest insect species. 
Though severe infestations have re- 


sulted in complete defoliation tree 


1, Contribution No. 404, Forest Biology Division, 
i Service, Department of Agriculture, Ottawa, 


Canada. 
2. Forest Biology Laboratory, Vernon, B.C. 


mortality has not been recorded in 
British Columbia. 


Earliest records of infestation found 
by the author dated to 1923 and 1924 
as occurring in “Interior B.C.”, and 
in the Revelstoke area. Infestations 
were recorded for the period 1934-1939 
at Vernon, Salmon Arm, Kamloops, 
and “Interior B.C.” For the period 
1939-1946 records were more numer- 
ous, but unfortunately neither contin- 
uous nor complete. 


Beginning in 1946 the Forest In- 
sect Survey included Malacosoma disstria 
among the species to receive special 
attention, resulting in the accumula- 
tion of more reliable and continuous 
records on infestations. 


In 1948 an infestation was found at 
Quesnel which continued during sub- 
sequent years. In 1950 infestations 
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Fig. 1—Records of occurrence of Malacosoma disstria infestations in interior British Col- 
umbia from 1923 to 1956. Dotted bars show medium infestation; black bars indicate 
heavy infestation. 
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Fig. 2.—Distribution of Malacosoma disstria infestations in interior British 
Columbia, 1924-1956. 


occurred at Woodpecker and Grand 
Forks. During 1951 and 1952 infes- 
tations began at Prince George, 
McBride to Swiftwater, Williams 
Lake, Vavenby, Moberly to Radium 
Junction, Revelstoke, and Sandon. By 
1953 the caterpillar populations in 


these areas increased tremendously 
and spread; infestations at Wood- 
pecker coalesced with those of 
Quesnel. In 1954 the infestations re- 
mained at a high level and continued 
to spread and coalesce so that a com- 
tinuous line of infestation occurred 
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from Salmon Valley north of Prince 
George, to Williams Lake; the Vaven- 
by and Grand Forks infestations 
disappeared. Infestations were dis- 
covered at Fort Nelson and Keremeos 
in 1953 and at Bear Lake (near 
Kelowna) in 1954, but these subsided. 
In 1955 no infestations or traces of 
M. disstria were found except at Sum- 
mit Lake near Nakusp where larvae 
were present until they succumbed to 
disease. Only a single infestation was 
discovered in 1956 near Vavenby in a 
previously inaccessible area (see Fig- 


M. disstria populations undergo 
extreme fluctuations as is suggested 
by the chart in Fig. 1. Baird (1920) 
mentions that records (1790-1920) for 
M. disstria in North America indicate 
“years of abundance followed by years 
of scarcity”. 


It is difficult at this time to isolate 
factors responsible for past population 
collapses. Sufficient evidence is not 
available to determine the role of 
parasites in the past collapses. 
Observations in the field in some in- 
stances have shown that disease can 


be an important natural _ control 
ures 1 and 2). Satine - 
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PLANS TO ERADICATE ORIENTAL FRUIT MOTH IN THE 
OKANAGAN VALLEY, B.C. 


W. D. Touzeau! and C. L. NgILson? 


In late September of 1956 cannery 
peaches in Summerland, B.C., were 
found to contain live insect larvae. 
These peaches had been imported from 
the Yakima area of Washington State, 
USA. Specimens presented to Pro- 
vincial and Federal authorities were 
subsequently identified by G. G. Dus- 
tan, Officer-in-Charge, Fruit Insect 
Laboratory, Vineland, Ontario, as 
oriental fruit moth, Grapholitha molesta 
(Busck.). 


Infestations reported to be as high 
as 30% were noted in some boxes of 
fruit. Local cannery practices con- 
sisted of spreading cannery waste by 
manure spreader throughout an ad- 
joining orchard. This was stopped 
and all future waste was buried in a 
pit. In view of the fact that little of 
the imported crop of peaches was left 


I, Officer-in-Charge, Plant Protection Division, 
Production Service, Canada Agriculture, Vancouver, 


2. Provincial Entomologist, 


‘ Province of British 
a, Vernon, B.C 


for processing, canning was allowed 
to continue, but all further importa- 
tions of cannery fruit were prohibited. 
It would appear that the infestation 
occurred only in a small portion of the 
imports, as further examination failed 
to reveal any larvae. 


Cannery boxes in which the ship- 
ments had been made were ordered 
returned to the U.S.A. There was 
some delay in action which finally took 
place on the threat of burning. 


Import records at the Canadian 
Customs port of Osoyoos were re- 
viewed. All loads of fruit received 
were covered by certificates indicating 
that adequate fumigation measures 
had been taken from the standpoint 
of temperature, time, and dosage. No 
explanation for the failure of fumiga- 
tion has been provided. 


Enquiries were made on the exact 
origin of the specific load of fruit first 
found to be heavily infested. The 
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orchard from which this fruit origin- 
ated was said to be in the fringe area 
of the known infested area in Yakima. 
This orchard had not been trapped but 
traps in adjoming orchards had caught 
no moths in the past two seasons. 
There had been no local reports of 
infested fruit from this orchard and 
the only possible sign of trouble might 
be associated with twig flagging, a 
symptom not unusual with twig borer 
damage. 


It was learned that two canneries 
in the Okanagan, the York Cannery 
at Osoyoos and Barkwills at Summer- 
land, had received fruit from the same 
area, Yakima, while a third cannery, 
Rowcliffe at Kelowna, had received 
peaches only from the Wenatchee 
area. The Osoyoos cannery had com- 
pleted operations but the personnel 
had not seen any infested fruit. The 
Kelowna cannery was still in oper- 
ation; a careful check of the stock on 
hand did not reveal any larvae. It 
was concluded that the Summerland 
area would have to be considered in- 
fested, as larvae had been found; the 
Osoyoos area possibly infested as 
peaches had been obtained from the 
same source; but the Kelowna area 
could be considered as not infested, 
as the fruit used was from another 
source and no infestation was found 
on investigation. 


Federal and Provincial officials, 
alarmed at the finding of oriental fruit 
moth larvae in Summerland, decided 
that definite action: must be taken in an 
endeavour to prevent this insect from 
becoming established in the Okanagan 
Valley. Consultations were held with 


U. S. authorities versed in orient, 
fruit moth and fumigation procedure, 
Canadian authorities concerned them. 
selves with methods to be used in a 
attempt to eradicate this potential 
pest. 


It was decided that before the 1937 
growing season commenced the cap. 
neries at Osoyoos and Summerland 
would be completely covered with 
tarpaulins and fumigated with methyl 
bromide. The orchard adjacent to the 
Summerland property would be re 
moved and burned and the land fumi- 
gated with methyl bromide. The same 
fumigant would be used on the fruit 
dump'at Osoyoos and the hillside ad- 
joining the cannery at Summerland 
The ripening rooms of both canneries 
would receive a fall fumigation. Spring 
and summer spraying of host plants of 
the oriental fruit moth would bh 
undertaken in the areas adjacent to 
the canneries, and compensation would 
be arranged for fruit unfit for human 
consumption due to excessive DDT 
residue. Insect traps would be placed 
ou the fumigated buildings and in an 
area beyond a one-mile radius, as well 
as spot trapping from the Interna- 
Boundary to Summerland. 


It is hoped that this combined Pro- 
vincial-Federal action will forestall the 
establishment of oriental fruit moth 
in the Okanagan Valley. Should this in- 
sect become established and prove to 
be of economic importance, it could 
cost the tree fruit industry some 
$200,000.00 a year. An estimated in- 
vestment of $65,000.00 attempting 
eradication was considered well worth 
while. 


Royal Jelly, the New Elixir 


Last winter the School of Domestic Science 
asked me where a supply of royal jelly 
could be obtained. Apparently the School 
of Physical Education was seeking it to 
feed to the basketball team to enable them 
to win games. I applied to Hugh B. Leech 
of the California Academy of Sciences who 
sent me the addresses of two firms who 
supply royal jelly in retail or wholesale lots. 


Fabulous claims are made for it. Fora 
mere $60.00 you can obtain a month’s supply 
to enable you to accomplish almost anything, 
physically or mentally. As might ex- 
pected, the amounts required for these 
miracles, are very small indeed. The latest 
use for it is in cosmetics; as a skin f 
one application will remove wrinkles for 
24 hours and for a mere $10.00 one can be- 
come young again—G. J. Spencer, Dept of 
Zoology, University of British Columbia. 
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SPECIES OF ROOT MAGGOTS (DIPTERA: ANTHOMYIIDAE) OF 
CRUCIFEROUS CROPS IN BRITISH COLUMBIA! 


A. R. ForBes? AND D. G. FINLAYSON3 


Several species of root maggots 
occur separately or in mixed popula- 
tions in cruciferous crops in Canada 
(Matthewman ¢ al., 1950, Brooks 1951, 
Oughton 1952, and Pond 1956). The 
composition of these populations var- 
ies seasonally and geographically, and, 
since each species differs in habits, life 
history, and economic significance it 
is important to know which ones 
occur on a crop. 


When a primary, phytophagous 
species attacks a root, the damage 
frequently attracts phytosaprophagous 
species and, as decay progresses, 
additional saprophagous species, pred- 
ators, and parasites are attracted to 
the root. A complicated ecological 


succession is started by the original. 


attack, especially in rutabagas (swede 
turnips), which have a long growing 
period and large, fleshy roots. 


These facts make analyses of field 
populations prerequisite to root mag- 
got studies and particularly to control 
tests. 


Root maggots were collected from 
cruciferous crops in British Columbia 
from 1948 to 1956. This paper reports 
data from these collections, with 
particular reference to Hylemya spp. in 
rutabagas. 


Methods 


Single and periodic collections were 
made from various cruciferous crops 
at many localities throughout British 
Columbia. For rutabagas, several 
collections were made from the same 
fields during the growing season for 
four years at Courtenay, three years 
at Victoria, two years at Alberni, and 


1. Contribution No. 3641, Entomology Division, 
Service, Department of Agriculture, Ottawa, 


.2 Associate Entomologist, Field Crop Insect Sec- 
Sey boratory, Vancouver, 

sociate tomologist, 
Entomology Cabcreney, Remake B.C. 


Crop Insect "Section, 


one year at Tappen and Salmon Arm. 
The same farms at Courtenay, Vic- 
toria and Alberni were used each year. 
The maggots were generally collected 
from 30 roots taken at random from 
portions of the fields not treated with 
insecticide. The roots were carefully 
dissected and all maggots found were 
removed and preserved. The mag- 
gots were later identified with Brooks’ 
key (Brooks 1951). 


Larvae and puparia for rearing were 
collected from roots of cruciferous 
crops at Agassiz, Cloverdale, Kam- 
loops, Kelowna, Ladner, Milner, Tap- 
pen and Victoria. The adults were 
identified by officers of the Entom- 
ology Division, Ottawa. Records of 
adults in the Canadian National Col- 
lection of Insects were also obtained. 


One hundred and seven collections 
of maggots were made and identified 
from cultivated crucifers during the 
eight years 1949 - 1956 (Table I), 
Most of these were from rutabagas, 
but one or more collections were made 
from each of cabbage, radish, turnip, 
cauliflower and broccoli. The collec- 
tions were from all the major agri- 
cultural areas in the Province except 
the Peace River area (Table IT). 


Species Found 


Larvae of four species of Hylemya 
were found: the cabbage maggot, 
H. brassicae (Bouché); the seed-corn 
maggot, H. cilicrura (Rond.) ; the turnip 
maggot, H. floralis (Fall.) ; and H. fugax 
(Meig.). 


Of 395 flies of the genus Hylemya 
reared from larvae from cabbage, 
radish, rutabagas, and brussels sprouts 
from eight localities, 78 per cent were 
of brassicae, 17 per cent were of cilicrura, 
5 per cent were of fugax, and 0.2 per 
cent were of planipalpis (Stein). 
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Since larvae of planipalpis and bras- 
Ssicae cannot be separated satisfactorily 
by Brooks’ key, a few of the larvae 
reported as of brassicae might be of 
planipalpis. Identifications of adults, 
however, showed that this error was 
very small. Similarly, a few of the 
larvae given as of cilicrura might 
be of liturata (Meig.) (=trichodactyla 
(Rond.)). No adults of Jiturata were 
reared from crucifers but the species 
was reared by Mr. J. H. McLeod, now 
of the Entomology Laboratory, Belle- 
ville, Ontario, from bean roots at 
Vancouver. It occurs elsewhere in 
Canada on eultivated crucifers. 


The cabbage maggot is the mog 
common and most widely distribute 
root maggot in British Columb, 
(Tables I and II). It was the mog 
abundant species throughout th 
growing seasons (Table III) and cop. 
stituted 82 per cent of the total 
Hylemya maggots collected. It is the 
most serious pest of cultivated cryg- 
fers in the province. Up to 9% per 
cent of the plants of untreated early 
stem brassica crops have been killed 
by the maggots (Kings et al. 1957), and 
approximately 80 per cent of untreated 
rutabagas are frequently rendered up. 
marketable decause of maggot damage 
(King and Forbes 1954). 


TABLE I.—Numbers of larvae of various species of Hylemya collected from various 
cruciferous crops in British Columbia, 1949 - 1956. 





Number of 








Crop jaibiitions brassicae cilicrura floralis fugax Total 
Cabbage 5 804 12 0 3 819 
Cauliflower 2 78 1 0 0 79 
Broccoli 1 0 1 23 0 24 
Radish 4 185 4 0 0 189 
Rutabaga 93 3190 761 140 3 4094 
Turnip 2 39 0 0 0 39 
Total 107 4296 779 163 5244 

81.9 


% of grand total _ 


The seed-corn maggot is also gen- 
erally distributed in British Columbia. 
It formed 2 per cent of the Hylemya 
larvae collected from cabbages and 
18.6 per cent of those from rutabagas 
(Table I). It became increasingly 
common in rutabagas as the seasons 
progressed until it constituted about 
20 per cent of the total maggots in the 
roots. The larvae always occurred in 
association ‘with brassicae or floralis 
larvae, or both, so that there was no 
evidence that they caused primary 
root damage. In coastal British Col- 
umbia during backward spring 
weather, the seed-corn maggot is 
often a fairly serious pest on sprout- 
ing seeds, especially beans and peas. 


14.9 3.1 0.1 = 


The turnip maggot was collected 
from rutabagas at Courtenay, Prince 
George and Smithers and from broc- 
coli at Prince George. Records of the 
adults include one as far north as 
Atlin. It is significant that in Alaska 
the turnip maggot is the most im- 
portant and widely distributed root 
maggot whereas the cabbage maggot 
has not been recorded (Washburn 
1953, p. 3). In British Columbia it 
was taken only during August and 
September (Table III). At Court- 
enay, where periodic collections were 
made from rutabagas, floralis occurred 
on the roots during August and early 
September each year, sometimes being 
more abundant than brassicae. In 
north-central British Columbia floralis 
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Most TABLE I1.—Localities in which larvae and adults of six species of Hylemya 

buted were found in British Columbia. 

ee oo 

Br Species Localities 

fe brassicae (Bouché) Larvae: Agassiz, Alberni, Armstrong, Barnhartvale, Cloverdale, 
Comox, Courtenay, Cranbrook, Creston, Grand Forks, Honeymoon 

S the Bay, Kamloops, Kelowna, Lavington, Ladner, Milner, Penticton, 

Tuci- Quesnel, ig me Sullivan Station, Salmon Arm, Tappen, Thrums, 

) per Vancouver, Victoria. 

early Adults: Agassiz, Armstrong, Cloverdale, Cultus Lake, Duncan, 

killed Essondale, Hazelton, Kamloops, Kelowna, Ladner, Milner, Pacific, 

), and Port Hammond, Robson, Saanich, Sicamous, Tappen, Vancouver, 
Vernon, Victoria. 

eated : 

d un: silicrura (Rond.) Larvae: Alberni, Cloverdale, Comox, Courtenay, Grand Forks, 

mage Honeymoon Bay, Kamloops, Kelowna, Ladner, Prince George, 


Quesnel, Salmon Arm, Sullivan Station, Tappen, Victoria. 


Adults: Agassiz, Cloverdale, Cultus Lake, Hedley, Kelowna, 
Keremeos, Ladner, Milner, Naramata, Nicola, Oliver, Robson, 


























rious Salmon Arm, Summerland, Tappen, Vancouver, Vernon, Victoria. 

aii floralis (Fall.) Larvae: Courtenay Prince George, Smithers. 

otal Adults: Armstrong, Atlin, Invermere. 

Ba jugax (Meig.) Larvae: Armstrong, Quesnel, Victoria. 

819 Adults: Agassiz, Kamloops, Robson, Cultus Lake. 

79 planipalpis (Stein) Adults: Milner, Victoria. 

24 liturata (Meig.) Adult: Vancouver. 

189 

30 caused severe damage to rutabagas A single fly of H. planipalpis was 

and broccoli in August, 1954. reared from a maggot collected from 

M4 The maggot H. fugax constituted Tutabaga at Milner in 1950. An adult 

only 0.1 per cent of the Hylemya of this species was taken at Victoria 

Fé larvae collected. It occurred in cab- on July 2, 1918, by Mr. W. Downes, 

—- bage at Quesnel and in rutabagas at formerly of the Fruit Insect Labora- 
eo Armstrong and Victoria. Adults were tory, Victoria, British Columbia. It 

ect reared from maggots from brussels is a major pest of radish in the 

eae sprouts at Agassiz and from radish at Prairie Provinces (Brooks 1951). 

rot | Kamloops. 

f the 

h as 

laska TABLE IIl.—Numbers of Hylemya larvae collected from cruciferous crops in 

im- British Columbia, by months, 1949 - 1956. 

root — 

pen Species June July August September October November 

burn ss wa 

1a : brassicae (Bouché) 806 422 873 784 1331 80 

Berg cilicrwra. (Rond.) 16 42 262 195 263 1 

were floralis (Fall.) 138 25 

irred a (het 6 

catty fugax (Meig.) Bus 

a“ Total 822 464 1273 1004 1600 81 
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Other maggots collected in small 
numbers from roots of rutabagas in- 
cluded: Dolichopus sp., Fannia canicutaris 
(L.), Lonchaea vaginalis Fall., Muscina 
assimilis (Fall.), Oscinella sp. (coxendix 
group), Eumerus strigatus (Fall.), Sciara 
sp., and a phorid. The maggots Fannia 
canicularis and Muscina assimilis were 
very common on roots of cabbages in- 
fected with clubroot that had begun to 
decay. 


Adults of Coenosia tigrina (Fall.), a 
dipterous predator first reported in 
Canada from Quebec (Perron and 
Lafrance 1952), were reared from im- 
mature stages from rutabagas at Tap- 
pen, B.C., in 1950. 


Summary 

Root maggots collected during 8 
years from cruciferous crops in Brit. 
ish Columbia were mostly the cabbage 
maggot, Hylemya brassicae (Bouche), 
The seed-corn maggot, H. cilicrurg 
(Rond.) occurred frequently and the 
turnip maggot, H. floralis (Fall.) was 
found only during August and Sep- 
tember at Courtenay, Prince George 
and Smithers. H. fugax (Meig.) was 
collected in small numbers. A Single 
adult of H. planipalpis (Stein) was 
reared from a maggot collected from 
rutabaga at Milner. H. liturata (Meig) 
was not found in crucifers, but did 
occur in bean roots at Vancouver. H. 
brassicae and H. floralis caused primary 
root damage. On rutabagas, H. cilicrura 
occurred only in association with bra- 
sicae or floralis, or both. 
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ON THE ACRIDIOPHAGOUS SARCOPHAGIDAE OF BRITISH 
COLUMBIA WITH RECORDS OF ALL OTHERS 
TAKEN IN THE PROVINCE 
G. J. SPENCER! AND E. R. BUCKELL? 


Introduction 


In 1934 Howard Curran (4) propos- 
ed the name Metopiidae, to include in 
the family “all the flies previously 
known as Sarcophagidae, part of the 
Muscidae and part of the Tachinidae 
of Williston’s Manual, which is appar- 
ently a natural association as proved 
by a study of larval and pupal char- 
acters.” 


The larvae of the Metopiidae are 
either scavengers or flesh feeders, 
parasitic chiefly on invertebrates, 
especially insects. A few are some- 
times myiasis-producers on _ verte- 
brates. Apparently all the members 


of the old family Sarcophagidae are 


larviparous but within the family 
Metopiidae as now constituted, there 
is, even in this Province, a_ nice 
gradation in methods of reproduction 
from truly larviparous flies to those 
that lay eggs which hatch almost the 
instant they are extruded, others the 
eggs of which hatch within 10 seconds 
or so, and yet others the eggs of which 
may require as long as 24 hours to 
hatch. All the maggots of the Sar- 
cophagidae sens. strict. have the poster- 
ior spiracles situated within a deep 
depression. For the most part, the 
fies have two silvery-grey stripes 
and three black stripes on the thorax 
and have tesselated abdomens; the an- 
tennal arista is plumose above and be- 
low for only half of its length, and the 
vein M, bends strongly forward to- 
wards R;, although the apical cell is 
almost always open. 


The classification of the Metopiidae, 
as Curran says, is in a chaotic condi- 
tion because “a great many genera 
have been proposed upon characters 
possessed by one sex or the other and 
upon characters which are apparently 


an 
1. Professor Emeritus, Depart t of 7 
University of British — 


, 2_ Retired, at Salmon Arm, B.C., f ly Officer- 
in-Charge, Entomology Laboratory, Kenlleape: al 


of not more than specific or group 
value, which are found to be entirely 
unsatisfactory when large collections 
are studied.” Townsend especially 
has produced a bewildering array of 
generic names: in the 54 species with 
which we are concerned in this paper, 
he has proposed 16 new genera — all 
ignored by Curran (4), and Brues, 
Melander and Carpenter (2). Curran’s 
family Metopiidae now includes such 
well-known but diverse forms as the 
common blue and green blowflies, the 
black blowflies that attack sheep, 
those that parasitize nestling birds, 
the cluster fly that attacks earth- 
worms, and the true Sarcophagidae. 
For the sake of simplicity we are us- 
ing here the nomenclature of Aldrich 
(1) with a few more recent changes 
but indicating in brackets Townsend’s 
generic grouping and nomenclature. 


The habits of attack of these Sar- 
cophagidae vary from those of Wodl- 
fabrtia vigil and W. meigenii (Paraphyto 
opaca) which larviposit on the very 
young of wild and caged mammals 
such as mink, and sometimes on 
babies; Sarcophaga citellivora which at- 
tacks ground squirrels; 5S. magna which 
attacks the western striped June beetle 
Polyphylla perversa; S. eleodis which at- 
tacks the large black darkling beetles ; 
Agria affinis and S. tuberosa sarracenioides 
which parasitize caterpillars of butter- 
flies and moths, including the spruce 
budworm; to S. lherminiert which de- 
velops in carrion and dung, chiefly 
cow manure, the commonest and most 
widespread species in this Province 
and most of the northern part of the 
continent (1). 


This paper is based on British Col- 
umbia records of Sarcophagidae from 
the Canadian National Collection at 
Ottawa, the collections at the Uni- 
versity in Vancouver, the Dominion 
Entomological Laboratory at Kam- 
loops, and from literature (3) (5) (7). 
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The field observations, rearing ex- 
periments, identifications, records of 
distribution and writing of this paper, 
were done by G. J. Spencer, and the 
mass cage rearing, making of the 
Kamloops collection and preliminary 
lists of Sarcophagidae, by E. R. Buck- 
ell (3). 


Some of this material was presented 
in a paper entitled: “The natural con- 
trol complex affecting grasshoppers in 
the dry belt of British Columbia”, to 
the 10th International Congress of En- 
tomology, at Montreal, August 1956. 


BRITISH COLUMBIA RECORDS OF 
SARCOPHAGIDAE TO APRIL 1957 


Emblemasoma erro Ald. 

Wohlfabrtia vigil Walk. Iden. H. J. Reinhard. 
Quesnel. Rare. 

Paraphyto “ore Coq. (W. meigenii Schiner). 
Nicola, amloops, Vernon, Chilliwack, 
Vancouver. 

Brachycoma devia Fall. 

B. sarcophagina Towns. 

Agria (Pseudosarcophaga Kramer) affinis Fall. 
Monashee, Robson, Salmon Arm, Lumby, 
Vancouver. 

Sarcofahrtia ravinia Park. 
Ald.) Chase. Rare. 

Senotainia flavicornis Towns. Chase, Kamloops. 
Rare. 


Blaesoxiphotheca (Sarcophaga Meig.) coloraden- 
sis Ald. Common at Kamloops in 1954 
when most other species were absent; 
Chilcotin. 


B. caudata Towns. Females abundant at 
Lytton in 1931 “not referable to species 
without males” (D. G. Hall). 


Acanthodotheca Towns. 2 spp. undet. of this 
genus from B.C. in C.N.C. 


Helicobia rapax Walk. (Sarcophaga helicis 
Towns. Ald.) The prevailing fly attack- 
ing M. bilituratus at Lytton in 1931; one of 
the earliest sarcophagids of the season. 
Nicola, Kamloops, Lytton, Robson. Reared 
also from the longicorn Ergates spiculatus 
Lec. at Kamloops. 

Metoposarcophaga importuna Walk. 

Ravinia pusiola (Van der Wulp). Robson. 

R. stimulans (Walk.) (quadrisetosa Coq.). 
Robson. 

Sarcophaga (Sarcotachinella Towns.)  sinuata 
Meig. Lytton, Kamloops, Robson, Skide- 
gate. 

S. (Boettcheria Park.) latisterna Park. Van- 
couver. 

S. (Boettcheria Park.) cimbicis Towns. Ques- 
nel, Kamloops. 


(Thelodiscus indivisus 


S. (Boettcheria Park.) n. sp. near Jatister, 
(Det. Curran) in C.N.C. Seven placy 
in B.C. 

S. (Fletcherimyia Towns.) fletcheri Ald. Robson 

S. (Tephromyiella Towns.) atlanis Ald. Kam. 
loops, Stump Lake, Nicola, Robson, 

S. (Protodexia Towns.) bunteri Hough. Th 
prevailing gropper parasite in 1954 at Kam. 
loops; Lytton, Robson. 

S. (Stenaulacotheca Town.) spatulata Ald, 

S. (Opsophyto Towns.) opifera Coq. Th 
most abundant sarcophagid in the dry 
belt; Kamloops, Nicola, Chase, Vernon, 
Lytton. 

S. (Eleodiomyia Towns.) eleodis Ald. Kam. 
loops, Robson. 

S. (Kellymyia Towns.) fellyi Ald. Irregular 
in occurrence but abundant when present 
Lytton, Kamloops, Kelowna, Nicola, Rob. 
son, 

S. (Zygastropyga Towns.) sulculata Ald. Van. 
couver, Kamloops. Very rare. 

S. (Bercaeopsis Towns.) wrangeliensis Park. 

S. (Bercaeopsis Towns.) vancouverensis Park, 

S. (Acridiophaga Towns.) setigera Ald. BC. 
Alberta boundary. 

S$. (Acridiophaga Towns.) falciformis Ald 
Kamloops, Robson. 

S. (Acridiophaga Towns.) savoryi Park, 

S. (Acridiophaga Towns.) aspertella Park. 

S. (Acridiophaga Towns.) (Metoposarcophaga) 
tothilli Park. 

S. (Metoposarcophaga) incurva Ald. Robson. 

S. (Robineauella End.) juliaetta Ald. Shuswap 
Narrows. Very rare. 

S. (Robineauella End.) occidentalis Ald. Van- 
couver. Rare. 

S. (Robineauella End.) tuberosa var. exuberans 
Pand. Nicola, Kamloops, Robson. Un- 
common, 

S. (Robineauella End.) tuberosa var. sarraceni- 
oides Ald. Lytton, Kamloops. 

S. (Robineauella End.) tuberosa var. harpax 
Pand. Lytton, Nicola, Kamloops, Hat 
Creek, Chilcotin, Alexandria. Common. 

S. (Robineauella End.) nearctica Park. (scoparia 
Pand.). Vancouver, Kamloops, Robson. 
Scarce. 

S. (Robineauella End.) bullata Park. Kam- 
loops, Vancouver. 

S. (Robineauella End.) cooleyi Park. Chileo- 
tin, Robson. Very rare. 

S. plinthopyga wiedmann (robusta Ald.). Rear- 
ed in Vancouver from mammal skulls sent 
from Mexico. There is a specimen from 
Seattle in U.S.N.M. (Aldrich) so it may 
occur naturally in B.C, also. 

S. insurgens Ald. 

S. magna Ald. 

S. haemorrhoidalis Fall. Vancouver. 

S. thatuna Ald, Nanaimo. Rare. 

S.  (Miltoravinia Towns.) _ planifrons 
Kamloops, Nicola. 


Kamloops, Chase. Scarce. 
Rare. 
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§, (Euravinia Towns.) l’herminieri Robineau- 
‘Desvoidy. Widespread and common; 
Kamloops, Nicola, Robson, Cariboo, Van- 
couver. 

§, (Chaetoravinia Towns) Jatisetosa Park. 

§. (Acridiophaga Towns.) reversa Ald. Very 
common at Kamloops, merely occurs in the 
Nicola. 

§, (Acridiophaga Towns.) uncata Van_ der 
Wulp (marginata Ald.) Kamloops. Rare. 

§. (Acridiophaga Towns.) caridei Brethés (an- 
gustifrons Ald.). Kamloops. Rare. 

§. (Acridiophaga Towns.) aculeata Ald. 
ton, Kamloops. Scarce. 

§. (Acridiophaga Towns.) aculeata var. taediosa 
Ald. The prevailing variety of aculeata in 
B.C. Kamloops. 

§, (Acridiophaga Towns.) aculeata var. gavia 
Ald. Kamloops. Rare. 

§, (Acridiophaga Towns.) aculeata var. un- 
laced because no males; very many 
emales; Kamloops, Pritchard, Trap Lake, 
Midway. 


Lyt- 


Of these 54 identified species, all 
but the following 13 in the Canadian 


National Collection are represented in. 


the collections at the University of 
British Columbia. Most of the Uni- 
yersity specimens were collected by 
G. j Spencer: Sarcophaga aspertella, 
Brachycoma devia, Blaesoxiphotheca caudata, 
Emblemasoma erro, Metoposarcophaga im- 
portuna, S. magna, S. occidentalis, Ravinia 
pusiola, Brachycoma sarcophagina, S. savoryi, 
5. totbilli, S. vancouverensis, S. wrageliensis. 


Biology 


In connection with the grasshopper 
parasites some terms should be de- 
fined. A grasshopper is « member of 
the family Acridiidae, or short-horned, 
jumping Orthoptera; a hopper is the 
flightless nymph of a grasshopper; a 
locust is a  short-horned  grass- 
hopper which regularly, or irregularly, 
congregates and migrates in a swarm 
(8). To indicate an orthopteroid 
population of any combination of fly- 
ing adults and flightless nymphs of 
several to many species, I propose, 
and will employ the term “gropper”. 
There are no true locusts in this 
Province in normal years, but one 
species, Melanoplus bilituratus (Walker), 
hitherto (6) called Melanoplus mexicanus 
mexicanus (Saussure), remains a local- 
ized grasshopper for 7 to 9 years and 
then increases to outbreak proportions. 


At such times the species may under- 
take locust-like mass flights for short 
distances, or for several to many miles. 
Apparently M. bilituratus is closely re- 
lated to M. spretus Walsh, the notorious 
Rocky Mountain locust, a long-winged 
race which arose on the eastern slopes 
of the Rockies and migrated eastwards 
as far as the valley of the Mississippi 
from 1868 to about 1870. M. bilituratus 
is widespread in B.C., but becomes a 
serious pest periodically and only in 
the dry belt (7). 


Another even more widespread acri- 
diid is Camnula pellucida Scudder, the 
roadside grasshopper, which also de- 
velops to outbreak proportions but 
never becomes a locust, although it 
may scatter for wide distances from 
its developmental centres (7). 


Practically all our parasite work 
has concerned these two_ species, 
especially the relationship of the 
sarcophagids to M. bilituratus. Of the 
54 species of flies listed, the develop- 
mental habits of 27 are unknown, 14 
have been bred from groppers at 
Lytton or Kamloops, and two species 
recorded elsewhere in North America 
as gropper parasites have been cap- 
tured by us locally but not reared. 
One of the latter pair, Acridiophaga 
caridei is of particular interest. It is 
generally present in Argentina and 
Uruguay as a parasite of the gregar- 
ious locust Schistocerca paranensis Bur- 
meister. From both these countries 
collections of larvae have been made 
by British workers and sent for colon- 
ization to the parasite laboratory at 
Belleville, Ontario. Canadian workers 
have reported that this is a very active 
and agressive fly, most suitable for 
building up populations under labora- 
tory conditions. Many _ specimens 
have been liberated in Ontario. As far 
as our experts can tell, the identical 
species is found in this Province. We 
have captured a few specimens in the 
field near Kamloops but have never 
recovered A. carideti from the many 
thousands of groppers we have caged. 


The 14 species or varieties which we 
have reared from groppers captured 
alive in the field and maintained in 
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large rearing cages for parasite re- 
covery, are: — Blaesoxiphotheca colora- 
densis, Helicobia rapax, Sarcophaga sinuata, 
S. aculeata, S. aculeata var. gavia, S. acul- 
eata, var. indeterminable, S. falciformis, 
S. reversa, S. kellyi, S. tuberosa var. exuber- 
ans, S. tuberosa var. sarracenioides, S. tuber- 
osa var. harpax, S. opifera, S. bunteri. 


On the hills of the dry belt, 16 
species including these 14, may be 
found in some seasons. All of them 
have certain habits in common as we 
have determined repeatedly by experi- 
ments conducted from 1931 to 1946 and 
in 1954. The flies occur unpredictably, 
abundant one day and absent the next, 
turning up suddenly in an area where 
they have never been taken previously, 
occurring in countless thousands in an 
area in the autumn and absent next 
spring ; literally, they occur where you 
happen to find them. 


Speaking of the 14 acridiophagous 
species as a group, the following sum- 
marizes the habits that these flies have 
in common: 


1. Groppers in the dry belt of Brit- 
tish Columbia follow a fairly regular 
7- to 9-year cycle of abundance and 
recession. In any area subject to 
attack by M. bilituratus, unless the cycle 
has been upset by control measures, 
the course of the cycle can be deter- 
mined by the presence or absence of 
parasitic flies, and by comparing the 
relative numbers of hosts and para- 
sites. An infestation with few or no 
associated parasites, is on the increase, 
and where parasites are abundant the 
host is in peak numbers, probably near 
the top of the curve or cycle, or just 
past it. By actual count, the propor- 
tion of flies to groppers may be 77 to 
100, and in damp, grassy hollows, there 
may be more flies than groppers. 
Where this happens, in the next sea- 
son the gropper population falls like 
a plummet. 


2. All the species of sarcophagid 
flies concentrate upon M. bilituratus, 
our most agile, aggressive, harmful, 
and widely distributed gropper. There 
may be a dozen species of groppers 
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present including a vast number of 
pellucida, but the highest sarcophagid 
parasitism obtained to date in Camnaj 
has been only 6 per cent, and minor 
species may be unparasitized; M. bij. 
turatus bears the brunt of the attack 


3. Nineteen species of sarcophagids 
have been experimented with on 
per-infested areas, 5 species not hei 
parasites, and in a// of them there ex. 
ists an impulse activated apparently 
by visual stimulus, to pursue a small 
moving object. This was first deter. 
mined in 1931 when the flies darted 
at inch-long pieces of alfalfa stems 
flicked with thumb and finger over 
them. Later on bits of wood the 
size of a gropper body were used but 
it was soon discovered that such shape 
and size were not essential in evoking 
the impulse; the flies would pursue 
small pebbles or even rolled-up pieces 
of paper. The impulse occurs in both 
sexes, but in the case of males, it is 
probably a sex urge for in the early 
part of the season when male flies only 
are present in an area, they will dart 
at everything within their range of 
vision. 


4. The flies sit on objects just above 
the general ground level, such as 
stones or lumps of cattle and horse 
manure, and from these vantage points 
pursue groppers that jump or fly from 
near them. They strike the groppers 
from above, seemingly at he junction 
of thorax and abdomen between the 
wings, and return to the _perching 
place. Given an even distribution of 
groppers, a field of stones suitable for 
perching places will have more flies in 
it than a grassy field without stones; 
a calm area will contain more flies 
than a windswept one, and the ulti- 
mate parasitism in a hollow will be 
much higher than in a windswept area. 


In a stoneless area of short grass, 
infested with groppers and with con- 
siderable numbers of flies, three types 
of perches were tested: very dark, old 
burlap sacks; clean, light brown bur- 
lap sacks; and white flour sacks. 
These were spread at uniform dis- 
tances over the sod. In a very few 
minutes the flies averaged 0.1 on the 
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dirty old sacks, 4 on the clean brown 
sacks, and 10 or 12, and up to 20 on 
the white flour sacks. From these 
yantage points the flies pursued pass- 
ing groppers, returning to the sacks 
after each trip. 


Anything which disturbs groppers 
in an area causing them to leave the 
d, results in increased parasitism. 
Domestic animals, especially grazing 
sheep, cause groppers to jump or fly 
and the sarcophagids then parasitize 
them. No instance has been noted of 
any of these 14 species of flies larvi- 
positing on a gropper on the ground; 
the host must be either jumping in 
the case of a nymph, or flying. During 
one season, in the heat of the day 
when peers normally do not fly, 
with pellucida groppers present in large 
numbers and flies of the aculeata com- 
plex abundant, the flies persistently 
bullied and buzzed at the groppers on 


the ground until they were forced to- 


fly to escape the bullying, whereupon 
the flies struck at them. This harass- 
ment occurred for some time that year 
but has never been seen since. 


5. The urge to chase a moving ob- 
ject results in female flies impartially 
pursuing all species of groppers in an 
area, both large nymphs of the 4th and 
5th instars and adults, whenever these 
occur together. 


6. As far as the human eye can 
perceive, there is physical contact be- 
tween fly and gropper and presumably, 
aliving larva is deposited. This seems 
to occur even when a small stick is 
flicked over a fly watching from its 
perch. But flies learn fast; if a suc- 
cession of sticks is flicked over with 
a noticeable pause between each one, 
the first piece is apparently hit; the 
second time the fly stops a few inches 
short of it; the third time the fly may 
be 2 or 3 feet short of it, or merely 
fly a few feet off the perch, and back 
again. 

Certain questions arise here: Does a 
fly deposit a maggot every time it 
strikes a gropper? Since flies appear 
to strike groppers indiscriminately, 
why is M. Vitberdes alone so heavily 


parasitized? Conversely, why is C. 
pellucida apparently and markedly, al- 
most immune from these flies? 


To answer the first question, flies 
were collected just after they had 
pursued and apparently “struck” a 
gropper. Careful examination led to 
several conclusions: In the early part 
of the season and sometimes later, the 
fly was a male. Sometimes the gonads 
of the fly were immature, indicating 
that the pursuing impulse was not the 
result of a hormone secreted only at 
reproductive maturity. Sometimes the 
reproductive system was mature with 
a maggot ready in the common oviduct 
like a torpedo in a tube; apparently 
the fly had struck without discharg- 
ing the maggot. This happened not 
infrequently when groppers were very 
active and when flies struck repeated- 
ly. Presumably the flies had not time 
to discharge their maggots before the 
visual impulse impelled them to at- 
tack again. Sometimes when the re- 
productive system was mature, the 
common oviduct was empty, indicating 
that the maggot had just been dis- 
charged. This condition occurred 
many times when flies were active 
in a swarm of groppers. The visual 
impulse to strike had occurred before 
the next maggot was in place ready for 
discharge. It was not possible to de- 
termine exactly how fast and at what 
intervals a fly could discharge a suc- 
cession of maggots. Even when a fly 
had discharged all its maggots, some- 
times it apparently followed the im- 
pulse to strike until it died. The sup- 
ply that a gravid and really fat fly 
(aculeata complex) had on hand, was 
120 maggots, 60 in each ovary, all the 
maggots of uniform and apparently 
mature development. 


To further check this question, 
groppers were collected and examined 
immediately after being struck by 
flies. This was done many times but 
never was a maggot found on a grop- 
per’s body and, to judge from experi- 
ments reported here, it was unlikely 
that the maggot had penetrated in the 
few seconds it took to collect the 
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struck gropper. Unfortunately, the 
surface of the fan-like meta wings was 
not examined; it is possible that the 
maggots were deposited on the wings 
and left to penetrate the groppers 
later. 


To answer the questions as to why 
M. bilituratus is particularly susceptible 
to attack by species of sarcophagids, 
and C. pellucida practically immune, 
both species of groppers were watch- 
ed under attack in the field and labora- 
tory, and experimentally struck to see 
if and how the maggots penetrated. 


In the field, the behaviour of both 
M. bilituratus and C. pellucida differs 
according to the pressure of popula- 
tion, and the presence or absence of 
temporary migratory impulses. In 
dense populations there is, almost 
daily, a heavy local migration between 
feeding points. Groppers are freely 
attacked by flies as they get up from 
the ground, and sometimes the flies 
actually travel along with swarms out 
of which they have been captured by 
net. Under these conditions of seeth- 
ing populations, groppers do not seem 
to notice the flies at all, although the 
latter strike them freely. 


In populations near the bottom of 
a cyclic curve, when groppers and flies 
may still be fairly numerous, both M. 
bilituratus and C. pellucida generally cut 
short their flight when struck, and 
pitch down, or nose-dive to the ground, 
and then assiduously clean their bodies 
as if in a conscious effort to free them- 
selves of maggots. In the process the 
body is scraped with all the legs as 
thoroughly as a bee cleans herself, and 
the wings are opened and closed 
rapidly and then held aloft while fully 
open and rubted down with the hind 
legs. The chances of a delicate maggot 
surviving such brushing seem remote. 
This behaviour on the part of struck 
groppers would tend to allow the 
establishment of more maggots in peak 
years when groppers do not pitch down 
and clean themselves, and fewer mag- 
gots during low populations near the 
bottom of the cycle when groppers 
take time to groom themselves. 


In the laboratory, specimens of both 
species were immoblized, and first jp. 
star maggots were placed on they 
bodies. ‘The procedure was as fg. 
lows: flies were swept from vegeta. 
tion in the field, treated with just 
enough chloroform, ether, or cyanide 
to cause them to lose their balance 
and fall over. The abdomens of 
heavily gravid ones were then gently 
pressed with forceps and the fully 
formed maggots squeezed out. Some 
times pressure was not necessary and 
the maggots streamed out themselyes, 
(There is a fine point at which it js 
possible to kill the flies and still haye 
living maggots emerge. Once, a num- 
ber of S. &ellyi taken for pinning were 
cyanided and kept overnight in a salye 
box; next morning many small mag- 
gots were active in the box; they had 
consumed the contents of _ their 
mothers’ bodies leaving only the 
body walls. When given a succes 
sion of freshly beheaded  grass- 
hoppers, they fed on these, reached 
maturity, pupated and emerged as 
flies.) When enough maggots were 
pressed out of a fly, they were held 
on a microscope slide until required, 
in a large drop of human saliva, which 
has been found a better medium than 
water or normal saline. Test grop- 
pers from an area of little or no par- 
asitism were then immobilized in a 
row on a strip of wood by thin strips 
of scotch tape or adhesive, leaving 
exposed and readily accessible the 
particular portion of body needed. A 
maggot was picked up with the tip 
of a needle, or a very fine camel's hair 
brush wetted to a point, and placed on 
a selected part of the captive gropper. 


Maggots of several species, chiefly 
S. aculeata, S. reversa, S. kellyi, the S. w 
berosa trinity, S. opifera and S. I'hermm- 
ieri, were placed on gropper bodies in 
various locations from the cervix to 
the anus, but not once was a maggot 
of any species observed to penetrate 
the inter-segmental membrane. The 
maggots were placed with only the 
viscous fluid from the parents’ glands 
or without any fluid at all, or in drops 
of water or saliva, but none succeed 
ed in penetrating the integument, oF 
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the spiracles, although all made dril- 
movements with their minute 
mouth-hooks. 


Only one spot on the gropper’s body 

was readily and easily penetrated by 
Ist instar larvae, and that was the 
tympanum or auditory organ on the 
frst abdominal segment. Most tiny 
maggots penetrated it in from 10 to 
% seconds, generally nearer 10 sec- 
onds. This occurred either when the 
maggot was placed directly on the 
tympanum or when it happened to 
cross the tympanum in the course of 
its wanderings. The maggot always 
quickly disappeared from view, the 
gropper seemed none the worse for 
the incision, and the parasite develop- 
ed normally. 


Many maggots have been introduced 
into gropper bodies by making minute 
incisions with sharp dissecting needles 


or minute scalpels, and placing the - 


larvae in the small drops of blood 
which welled up from the wounds. The 
blood had a stimulating effect on mag- 
gots; they increased the activity of 
their mouth hooks and very quickly 
penetrated the wound. Maggots were 
inserted into a gropper by placing 
them on the stump of a freshly 
severed leg; but in most cases after 
the amputations the groppers died 
within a few days. Once an even 
hundred S. reverse larvae were readily 
introduced into 100 C. pellucida through 
abdominal incisions, but no maggots 
became established. Perhaps the blood 
of C. pellucida itself was hostile to the 
maggots, although the maggots en- 
tered the incisions readily enough. 
The wounds were of secondary im- 
portance to the host. 


The maggots of one species of fly, 
§. Fherminieri were repelled by the 
blood of a gropper into which they 
were actually shoved several times. 
Even when they were inserted direct- 
lyinto the gropper’s body cavity they 
quickly came out again. Finally, when 
placed on fresh rabbit intestines they 
completed their growth and emerged 
as adults. 


Another question arises: “Do mag- 
gots kill their hosts, and if so, how?” 
It has been noted in many places on 
the dry belt ranges that, in restricted 
areas, flies have been so numerous as 
apparently to outnumber their hosts; 
on the face of it, it would appear that 
not one gropper would reach the end 
of the season. The only certain way 
of determining parasitism is to dissect 
the host; but dissection kills the host 
and, unless it is full grown, the mag- 
got also dies. Moreover, maggots of 
the smaller species of flies such as H. 
rapax and S. opifera, may occur two and 
three, or as many as nine to a grop- 
per. Maggots of larger flies need one 
gropper apiece for their development. 


If one maggot of a small fly like S. 
opifera should occur in a large, fat 
female C. pellucida, it does not neces- 
sarily kill the host. On one occasion a 
Camnula was watched while she laid an 
egg pod; immediately after a maggot 
emerged from her abdomen while the 
gropper hopped normally away. The 
fly was reared and turned out to be 
S. opifera. 


We have seen that the hazards the 
tiny sarcophagid maggots have to pass 
before they can enter a gropper are 
considerable. Granted that one has 
safely entered a host — what hap- 
pens? To answer this question, a 
long series of groppers were dissected 
and records kept of the condition of 
their body contents. For most of its 
growth period a larva apparently feeds 
on blood alone, then the fat body 
diminishes first through being starve, 
and later, apparently, by being con- 
sumed. In some cases the fat body 
remains intact but as a starved, thin 
membrane, and in this condition it is 
easily overlooked. Also at first exam- 
ination, it would appear that the 
female reproductive organs are con- 
sumed, but again, careful examination 
shows them, apparently undeveloped 
and juvenile, but in reality, starved in 
a bloodless body cavity almost to the 
point of absorption. The ovarioles 
are present, but so small as to be 
easily overlooked. Often at this stage, 
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the maggot emerges from the blood- 
less host, which soon succumbs. The 
maggots of larger flies, however, 
such as the Blaesoxiphotheca and S. tuber- 
osa groups, requare the entire contents 
of the hosts, and when they emerge, 
the bodies of the hoppers are mere 
shells, and one can literally whistle 
through them. 


Apart from the academic interest of 
this whole problem which has been 
condensed here almost to the point of 
detached statements, the practical ap- 
plication of the matter lies in these 
questions: If these Sarcophagid flies 
kill groppers readily and sufficsently to 
prevent cyclic increase, can the flies 
be reared in a parasite laboratory, kept 
in cold storage, and liberated where 
necessary to control a similar out- 
break? Can we utilize them in the 
same way as some hymenopterous 
parasites are utilized? 


Omitting the details of other 
periments we can conclude: Of th 
groppers in British Columbia subjex 
to periodic, cyclic increase, M. bility. 
atus is the only species which is yen 
heavily attacked by 14 species of gy. 
cophagids. Of these 14 species 9 
flies, 5. Rellyi alone can be reared 
maturity from expressed first inst, 
maggots on a succession of immoh. 
lized or partly crushed groppers, Th 
maggots can be fed fresh, beheadg 
hopper bodies daily or every othe 
day, will readily complete their growth 
as maggots and will pupate ; the pupae 
can be stored over winter. This js 
virtually a saprophagous trait as Mr 
R. W. Smith found in the parasite 
laboratory in Belleville, Ontario, (per- 
sonal communication) and yet in Brit. 
ish Columbia, S. 4ellyi has sometimes 
proved a most aggressive and su. 
cessful field parasite against outbreaks 
of M. bilituratus. 
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A BRIEF HISTORY OF OUTBREAKS OF THE DOUGLAS-FIR 
TUSSOCK MOTH, HEMEROCAMPA PSEUDOTSUGATA McD., 
IN BRITISH COLUMBIA! 


B. A. SUGDEN2 


The Douglas-fir tussock moth was 
frst reported defoliating Douglas fir, 
Prendotsuga menziesii (Mirb.) Franco, 
near Chase in 1916. In 1921 the type 
specimens were obtained from this 
locality and described by McDunnough 
as a new species, Hemerocampa pseudot- 
sugata. Prior to this the species was 
referred to as Hemerocampa vetusta form 
gulosa Hy. Edw. Since 1916 outbreaks 
have recurred at intervals in British 
Columbia, usually in semi-arid Douglas 
fr or Douglas-fir — ponderosa-pine 
forests. Severe infestation has re- 
sulted in top killing or complete tree 
mortality. The following notes on 
outbreaks of Douglas-fir tussock 


moth were compiled from the files of - 


the Forest Biology Laboratory at 
Vernon. 


HISTORY OF OUTBREAKS 


1916—The Douglas-fir tussock moth was 
causing some damage to Douglas fir 
growing in and near Chase’. 


1917—A small but severe infestation occurred 
at Hedley. The tussock moth contin- 
used to kill Douglas fir and some 
ponderosa pine trees in the vicinity of 
Chase’. 


1918—The Douglas-fir tussock moth remain- 
ed active near Chase and Hedley; also 
minor outbreaks were reported at 
Salmon Arm and Armstrong. 


1919—Infestations continued at Chase and 
Armstrong with new outbreaks at 
Vernon and Kamloops. Defoliation of 
Douglas fir was severe; th: ponderosa 
pine foliage was damaged where the 
preferred host, fir, had been complete- 
ly defoliated. 


1920—The insect remained active between 
Vernon and Kelowna and in the marg- 
inal fir stands in the vicinity of Kam- 
loops. A population decline occurred 
in the other infestations, 


1. Contribution No. 401, Forest Biology Division, 
ice, Department of Agriculture, Ottawa, 


2 Forest Biology Laboratory, Vernon, B.C. 

3. The tural Gazette of Canada, Vol. 6, 
No. 2, February, 1919. Notes on the Tussock Moth, 
Hemerocampa vetusta gulosa Hy Edw., by W. B. 


1921—Infestations remained active from 
Chase west to Kamloops and from 
Vernon south to Kelowna. Entirely 
defoliated trees had died; reproduction, 
saplings, and pole-sized Douglas fir 
trees suffered the highest mortality. 
Heavy defcliation of the mature or 
semi-mature fir often resulted in the 
death of the upper third of the crown. 


1922—A large population hatched in the 
spring, but the larvae died before ma- 
turing, thus bringing the infestation 
to an abrupt end. 


1928—No further activity was described until 
1928 when two infestations developed, 
one near Kamloops and the other near 
Vernon. These outbreaks were in 
Douglas fir growing adjacent to ranch 
buildings. 


1929—Outbreaks were reported from Chase, 
Little Shuswap Lake, Cascade, and 
Kettle Valley districts. Greatest dam- 
age occurred in Sullivan Valley where 
young Douglas fir and ponderosa pine 
trees on 100 acres were killed. 


1930—The Douglas-fir tussock moth out- 
breaks remained active. They ranged 
in size from less than an acre to 
1,000 acres. Reports indicated that 
there was damage near Chase, Grand 
Forks, Kettle Valley, south from 
Adams Lake to Squilax, between Hay- 
wood’s Corner and Deep Creek, North 
Thompson Valley in the vicinity of 
McLure and Sullivan Creek, along 
Paul Lake road bordering Niskonlith 
Forest Reserve, in the marginal Doug- 
las fir south of the South Thompson 
River and in the BX District north- 
east of Vernon. 


1931—The infestations reported during 1930 
persisted and many increased in size. 
Also, larvae were noted defoliating 
Douglas fir near Okanagan Landing. 


1932—The population subsided throughout 
the areas of infestation. 


1936—After an interval of four years, small 
outbreaks occurred in Douglas-fir 
trees near farm buildings in the Arm- 
strong and Salmon Arm districts. 


1937—Additional outbreaks appeared in 
groups of Douglas-fir trees about farm 
buildings near Armstrong. Small in- 
festations occurred at Vernon. 


1938—The infestations at Vernon and Arm- 
strong increased a little in extent but 
no new outbreaks were reported. 
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Fig. 1—Records of occurrence of Hemerocampa pseudotsugata McD. infestations from 
1916 to 1956 in the interior of British Columbia. 


1939—The anticipated increase in population 
did not materialize. Although larvae 
were numerous during June and July 
near Vernon, Larkin, and Armstrong, 
there was a general population collapse 
apparently due to a virus. An out- 
break reported from the North Thomp- 
son Valley during 193) also subsided. 


1945—The Douglas-fir tussock moth re- 
appeared at Vernon and Hedley. Small 
outbreaks were observed near Luild- 
ings at these localities. 


1946—The infestations at Vernon and Hed- 
ley continued, and tussock moth activ- 
ity was reported from Chase and 
Princeton. 


1947—Young Douglas-fir trees near Chase, 
Squilax, Pritchard, Monte Lake, Stump 
Lake, Oregon Jack Creek, Hedley, 
Vernon, and Armstrong were se‘erely 
defoliated. 


1948—Damage by tussock moth larvae was 
widespread. Infestations were observ- 
ed at Armstrong, Vernon, Oregon Jack 
Creek, Ashcroft, Lower Hat Creek 
Valley, Walhachin, North Thompson 
River Valley from Kamloops north to 
Barriere, and Monte Lake west to 
Monte Creek. Mortality of Douglas- 
fir and ponderosa pine trees occurred 
at all infestations. 


1949—The infestations subsided. A survey 
in the spring of 1949 indicated that the 
only persistent large population was 
in the vicinity of Savona. This popu- 
lation collapsed during the summer 
due mainly to a virus. 


1954—A small outbreak was noted at Cas- 
cade. 


1955—The outbreak at Cascade subsided. A 
virus apparently was responsible. A 


light population was discovered at 
Olalla. 


1956—Tussock moth activity near Olalla 
ceased during the summer. At the 
time of writing, the cause had not been 
determined. 


From the above listed outbreaks of 
Douglas-fir tussock moth it is appat- 
ent that severe infestations have re 
curred at intervals (Fig. 1) in a rather 
limited part of interior British Col 
umbia (Fig. 2). Most of the out 
breaks have been in open-grown stands 
of Douglas-fir trees. The infestations 
appear to build up quickly in a rela 
tively few suitable sites, last for 4 
short period, and then collapse. Be 
tween outbreaks, there are years when 
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Fig. 2—Location of past outbreaks of Hemerocampa pseudotsugata McD. in British Columbia. 


no larvae are taken in the routine 
survey samples over most of the range 
of the Douglas-fir tussock moth. On the 
other hand, there are a few localities, 


such as Long Mountain near Oyama, 
where outbreaks have been unknown, 
but which usually have a small per- 
sistent population. 


Caenurgina erechtea Blkme. 


The following notes are supplementary to 
my article on the species in the Proc. Ent. 
Soc. of B.C. 52: 16-21, 1956 


Ova were obtained from the summer form 
on July 20, 1956. These hatched on July 30. 
bi larvae were fully fed about August 26, 

>] some soon afterwards. Adults emerg- 
ptember 21 to 26, all of the large 
aoe form. Matings occurred and ova 
were obtained October 8, and for a few 
days after. Some of the ova hatched, but 
the larvae did not feed; the remainder fail- 
A gga though the embryos were fully 


From material in collections it was assumed 
that the summer brood would have over- 
wintered in the pupal stage, giving rise to the 
small spring form. However, these observa- 
tions suggest that two generations of the 
summer form are usual in this area; and 
it is conceivable that, given ideal growing 
conditions, and a long summer season, this 
species might be triple-brooded. In that 
case progeny from an early, third generation 
would develop sufficiently to produce over- 
wintering pupae.—George A. Hardy, Provincial 
Museum, Victoria, B.C. 
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NOTES ON THE LIFE HISTORIES OF FIVE SPECIES OF 





LEPIDOPTERA FROM SOUTHERN VANCOUVER ISLAND, 
BRITISH COLUMBIA 


GEORGE A. HARDY 
Provincial Museum, Victoria, B.C. 


The following notes deal with the 
complete life history of five species of 
Lepidoptera, from egg to pupa. These 
are: Incisalia mossi Hy. Edw., Venusia 
pearsalli Dyar, Perizoma curvilinea Hlst., 
Spodolepis substriataria danbyi Hist. and 
Xylomiges candida Sm. 


The food plants of the various 
species are either those given in “An 
Annotated Check List of the Macro- 
lepidoptera of British Columbia” 
(Llewellyn-Jones, J. R. J., Ent. Soc. 
B.C. Occ. paper 1, 1951) or supplemen- 
tary to them. 


Incisalia mossi Hy. Edw. 


Since little seems to have been pub- 
lished on the life history of this 
species, the following notes may be of 
interest to students of the genus. 


I. mossi is one of four species record- 
ed for British Columbia. It is a small, 
inconspicuous, dark brown butterfly, 
rather local, usually found on steep, 
rocky slopes that face west, where 
the food plant, Sedum spathulifolium, 
grows abundantly. It flies from late 
March to mid-May. 


To secure ova, females were re- 
peatedly caged over various shrubs 
and trees during several years, but 
without results. Eventually it was 
noticed that the stonecrop, Sedum 
Spathulifolium, was always near the 
haunts of I. mossi, and after caging the 
butterflies with stonecrop, ova were 
finally obtained and the caterpillars 
readily reared. Several caterpillars of 
different ages were studied, and the 
data obtained averaged for the follow- 
ing sequences. 


Ovum. Ova deposited, singly April 
14 to May 2, on the tip of the bracts 
or at the base of the flower buds; 
sometimes on the underside of the 


leaves near the inflorescence, 

75 by .33 mm. A somewhat flatteng 
disc covered with fine reticulation 
that have raised hyaline margins giy. 
ing the egg a hoary appearance an 
causing it to blend into tke bloom. 
covered food plant. The micropyl 
area is deeply sunk below the surfag 
and has smaller reticulations. Colour, 
a pale, pastel green matching the 
leaves. Hatched on or about May], 


Larva. ist Instar. Length 1.5 mm 
Head piceous brown, large in pro 
portion to the rest of the body, 
smooth, shiny. Body smooth, tapering 
from the head with no indication of 
the onisciform shape of the later 
stages; four longitudinal rows of 
small black dots each bearing a long, 
curved, white hair; the hairs on the 
thoracic segments directed forward, 
the remainder backward; length of 
hairs about equal to width of body. 
A small, dark brown plate on the 
dorsum of the first thoracic segment. 
The ninth abdominal segment flatten- 
ed, rounded at the tip, held in a hori- 
zontal position; a small dark spot 
present on the dorsal surface at the 
base. Growth was comparatively slow 
at first; the caterpillars finally bored 
through the base into the heart of the 
bud where, hidden from view, they fed 
on the ovary and anthers. 


2nd Instar. May 12. Length 5 
mm. Head dark brown; body honey 
colour to greenish yellow, a faint 
lighter dorsal line, evenly covered 
with a short, dense, light brown pile. 
Onisciform shape now obvious, the 
head retracted within the first thoract 
segment. Abdominal segments | to/ 
with a pair of oblique, brownish 
stripes. Fragments of the bloom from 
the food plant entangled among the 
hairs helped to camouflage the cater 
pillars. At the conclusion of this 
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stage they could be seen half in, half 
out of the flowers, or partly curled 
round the stem at the base. 


3rd Instar. May 20. Length 10 to 
12mm. Fully onisciform, segments 
much ridged, folded and overlapping. 
A prominent lateral fold. Head 
piceous to dark brown. Body pale 
greenish yellow, matching the colour 
of the flowers; spiracles pink ringed 
with black; oblique stripes as before. 
In some caterpillars the stripes are 
faint or absent. 


4th Instar. May 25. Length 16 
to17 mm. Head dark brown. Body 
greenish yellow, some caterpillars 
with stripes edged dorsally with white, 
spiracular fold whitish in some cases. 
May 28. Length 18 to 20 mm. Cater- 
pillars mature; pupated May 31. Be- 
fore pupation the caterpillars left the 
food plant and sought a sheltered 


niche. In confinement one caterpillar’ 


chose the side of a flower pot under 
some dry moss; others chose the bot- 
tom of the rearing jar. First they 
spin a light silk mat then over the 
fore part of the body a silken girdle 
which is attached to the mat. The 
tip of the last abdominal segment is 
also attached to the mat. 


Pupa. Size 11 by 7 mm. Short and 
squat; pale yellow to beige at first, 
eventually becoming dark chocolate; 
a pale dorsal line flanked by a double 
tow of small fuscous dots on each side. 
Spiracles white. 


Imago. One emerged April 3. 


One group of caterpillars ate the 
leaves and parts of the stems when 
confined over a plant from which 
the flowers were faded or absent. 
Caterpillars reared on the flowers 
were yellow, but those with the var- 
ied diet ranged from a dark vinaceous 
ted through flesh-pink to greenish- 
yellow, with the oblique stripes more 
prominently marked. 


Venusia pearsalli Dyar. 


Ovum. A female taken in Saanich 
laid several ova May 6 and 7, 1956. 
Size 6 by 5 mm., slightly flattened. 
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minutely reticulate, pale green, becom- 
ing darker just before hatching on 
May 14. 


Larva. Ist Instar. Length 1.5 mm. 
Head pale translucent brown. Body 
semi-translucent pale, whitish-green. 
Very restless at first, nibbled at ocean 
spray, Holodiscus discolor, but finally fed 
on red alder, Alnus rubra. 


2nd Instar. May 18. Length 4 
mm. Head pale green, almost colour- 
less, and translucent. Body pale 
green, with glaucous inter-segmental 
rings, and small, pale brown, tubercle- 
like dots, each bearing a short, white 
hair. 


3rd Instar. May 24. Length 6 to 
10 mm. Head translucent, greenish 
white. Body green, a dark, suffused, 
deep-seated dorsal line showing heart 
pulsations, thin white subdorsals, pale 
yellow intersegmental rings. 


4th Instar. May 31. Length 15 to 
17 mm. Head as before. Body apple 
green above, sage-green below, pale 
yellow, somewhat incomplete  sub- 
dorsals, legs and claspers pale green, 
spiracles indistinctly greenish. Larvae 
hid among folded leaves when not 
feeding. Larvae full-fed on June 10, 
pupated between the leaves or in slight 
depressions in the soil. 


Pupa. Size 8 by 3 mm. Shiny, light- 
ly punctate, pale brown abdominal 
segments; cremaster about six spin- 
ous hairs, twisted together and set 
on a rugose base. 


Perizoma curvilinea Hlst. 


Ovum. Twenty ova from one fe- 
male taken in Saanich, were laid 
irregularly on the bottom and sides of 
a chip box, August 13, 1956. Size, 
1.0 by .75 mm., depressed oval, slight- 
ly larger at one end; smooth, with 
well defined reticulations; creamy 
white. Hatched August 22. 


Larva. ist Instar. Length 4 mm. 
Very slender. Head pale brown. 
Body colourless, semi-transparent with 
sparsely distributed short hairs. Did 
not eat the egg shell. Fed on ocean 
spray, Holodiscus discolor, after trying a 
number of herbs and shrubs. 
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2nd Instar. August 27. Length 7 
mm. Head pinkish-brown. Body 
brownish-green blending into a lighter 
coloured, supra-spiracular line with 
its ventral border maroon; underside 
pinkish. 


3rd Instar. September 3. Length 
12 mm. Head milky-white with light 
brown feathering on sides and centre. 
Body light brown with short, scatter- 
ed, black hairs. 


4th Instar. September 9. Length 
15 to 20 mm. Head sienna, with two 
vertical, whitish bars. Body pale rusty 
to sienna, with a faint pink tinge, 
spiracular line maroon, underside 
paler with a pale-bordered, dark, in- 
terrupted central line. 


Full fed on September 18. Length 
25 mm. Head as before. Body as 
before but with indistinct double dor- 
sal, and single subdorsal lines; under- 
side with two pale yellow lines slightly 
divergent on centre of each segment. 
Pupated September 22, within a slight 
cocoon among debris. 


Pupa. Size 10 by 2.5 mm. Almost 
cylindrical, smooth, dull, red-brown; 
cremaster, two parallel spines recurv- 
ed at tip in same plane and at top of 
a rugose conical base. 


Spodolepis substriataria danbyi Hlst. 


Ovum. A female taken in Saanich 
laid 14 ova April 23, 1956. Size, 1.0 
by .9 mm. Oblong-oval, finely striate 
and cross-ribbed; pale cream, turning 


a salmon colour in a day or two. 
Hatched May 10. 


Larva. ist Instar. Length 4 mm. 
Slender, very active. Head light 
brown with darker mottlings. Body 
translucent purplish-brown, with two 
light lines; underside with two purp- 
lish stripes; body colour intensified on 
centre of some segments giving a 
ringed effect. 


2nd Instar. May 15. Length 6 to 
12 mm. Head square, pale pinkish, 
with three brown areas one on each 
side and one on the vertex. Body 
grey-green with several longitudinal 


lines; a faint, dark green dorsal, ; 
white subdorsal, and a broad whitig 
spiracular line; spiracles ringed wit, 
black; underside with a wide whitis 
central band and a thinner one on eq 
side; a pair of black dots on dorsyp 
of each of abdominal segments two ty 
seven. Fed on willows, Salix machengi. 
ana and S. scouleriana. 


3rd Instar. May 21. Length 12h 
15mm. Head whitish, heavily speck. 
ed with dark, greenish-brown, leayj 
two white bars on each side of th 
face. Body sage green, four black 
dots on dorsum of each segment, two 
pairs forward and two backward, with 
fine lines connecting the outer dots; 
the dorsal space between darker, an 
tinged with green ; a conspicuous black 
line just below the spiracles; under. 
side grey with a broad whitish central 
line; Thoracic segments with a cep 
tral, black line on dorsum. Some 
larvae bluish grey with several thin, 
white lines breaking up the ground 
colour; spiracles black, a tinge of yel 
low along the spiracular line. 


4th Instar. May 23. Length 22 to 
25 mm. Head pinkish, heavily spot- 
ted with black on sides and top, leay- 
ing a white bar on each side 
continuous with sub-dorsals. Body 
colour and markings intensified, gen- 
eral colour grey to warm brown, im- 
parted by fine brown vermiculations 
on a white and ochre base; dorsum of 
first thoracic segment with a black 
line, a pair of black spots on the sec- 
ond and third, the spots joined bya 
dark oblique line; a transverse black 
bar on the seventh abdominal, which 
has a corresponding raised ridge; 
hour-glass fuscous outlines on dot 
sum of abdominal segments. Some 
larvae have underside concolorous with 
dorsum; spiracles pink, ringed with 
black. 


Sth Instar. June 5. Length 28 to 
35 mm. Head pale blue-grey, heavily 
spotted with fuscous, leaving two 
parallel vertical bars on the sides; 
Thoracic segments as before, first to 
seventh abdominal segments with 
suffused, diamond-shaped marks of 
dorsum; general colour light grey @ 
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sienna brown; underside pearl grey 
with wide, dark brown sub-spiracular 
line. Some larvae are uniformly sien- 
na brown with no dark sub-spiracular 
line; dorsal pattern chiefly pale cream 
transverse marks between each seg- 
ment. Larvae full-fed by June 8. 


Pupa. Contained in a light cocoon 
spun on the surface of the ground 
under leafy debris. Size 14 by 4 mm. 
Slender, elongated, smooth, shiny; 
wing cases finely wrinkled; abdomen 
punctate around centre of each seg- 
ment; dark, piceous brown. Cre- 
master, two stout spines, with recurv- 
ed tips, subtended by 4 to 6 short, 
slender recurved hairs, all on a conical, 
rugose base. 


Xylomiges candida Sm. 


This is a Western American species, 
on the wing from March to May. It 


may be found at rest on tree trunks” 


by day and is attracted to light by 
night. Wing expanse 35 to 38 mm. 
the primaries mottled with light and 
dark grey, the secondaries satiny 
white, hence the specific name which 
means shining white. No referable 
account is available to me, and no 
mention of the food plant is recorded 
in Jones’ list. 


Ovum. A captured female from 
Saanich, land a group of about 110 
ova May 10, 1955, piled together in 
three layers in a low pyramid. Size .5 
to .3 mm., a flattened oval, vertically 
ribbed, shiny white with a light brown 
ring around the upper part, microplyar 
area marked with a brown dot, be- 
coming darker at maturity; hatched 
May 30. 


Larva. ist Instar. Length 2 mm. 
Head light brown, dotted with black. 
Body transluscent purplish, with a few 
short hairs. The larva consumed the 
egg shell. Young caterpillars very 
active, soon scattering in all direc- 
tions. They commonly spin a suspen- 
sory thread. 


2nd Instar. June 10. Length 8 to 
10 mm. Head pale greenish dotted 


with black. Body pale green to bluish, 
with black dots, each segment bearing 
a short hair; thin, white dorsal and 
sub-dorsal lines edged with fuscous. 
Spiracular line broad, white. Feeds 
preferably on broad leaved maple, Acer 
macrophyllum, but also feeds on Salix 
scouleriana and Alnus rubra. 


3rd Instar. June 15. Length 20 
mm. Head as before. Body varying 
shades of drab green, or brown, Thin, 


white dorsal and_ sub-dorsal lines 
sometimes present; spiracular line 
broad, white, edged dorsally with 
black. 

4th Instar. June 22. Length 25 


to 35 mm. Head pale brown with a 
small darker oblique stripe on each 
side of the vertex, and darker reticula- 
tions on the sides. Body red-brown 
with fine etchings and irrorations of 
fuscous. Dorsal and sub-dorsal as be- 
fore; spiracular with a faint rusty 
tinge along the centre of the broad 
white band; spiracles white, ringed 
with black. Underside concolorous 
with the upper. Larvae full grown 
June 28; varying from pinkish-brown 
to dull, fuscous brown, with interrupt- 
ed dark dorsal line, and little or no 
evidence of sub-dorsals. The fully fed 
larva was 40 mm. long. Larvae rest 
between the leaves, and curl into a 
ring when disturbed. July 9. Most 
of the larvae formed tough cocoons 
below the surface of the soil. 


A larva taken on Arbutus menziesii 
July 3, 1953, matched the arbutus 
stems, a bright sienna. This one 
pupated on July 26 and emerged on 
April 15, 1954. 


Pupa. Size 16 by 6 mm. Smooth. 
shiny, wing cases dark, piceous brown; 
abdomen light brown with short, dark 
streaks scattered over the segments. 
Cremaster, two stout, outwardly re- 
curved, hooked spines, with four 
shorter, slender spines at the base; all 
placed directly on the tip of the last 
segment, and not on a raised tubercle 
as is commonly the case. 


Imago. Emerged April 3 to 16, 1956. 
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UNUSUAL DAMAGE TO POTATOES BY THE TWO-SPOTTED SPIDER 
MITE, TETRANYCHUS TELARIUS (L.), IN THE 
LOWER FRASER VALLEY! 


H. G. FuLTon2 


Entomology Laboratory, Chilliwack, B.C. 


Early in July, 1956, it was observed 
that the tops of late Netted Gem po- 
tatoes were browning and dying off in 
a 14-acre field at Sardis, British Col- 
umbia. Investigation showed that the 
damage was caused by large numbers 
of the two-spotted mite, Tetranychus 
telarius (L.)3. Infested areas were 
particularly noticeable at the edge of 
the field adjoining a ditch and hedge- 
row of weeds and brush. Later in 
July and during August similar dam- 
age was found in potato fields at Cole- 
brook and Cloverdale. Although this 
mite has been recorded as a pest of 
potatoes in Washington and Idaho, 
this is the first time to the writer’s 
knowledge that it has damaged pota- 
toes in British Columbia. Large 
populations of the mite were also ob- 
served on sweet corn, pole beans, and 
marigolds at different locations. 

1. Contribution No. 3648, Entomology Division, 
Science Service, Department of Agriculture, Ottawa, 
Canada. 

2. Technical Officer. 


3. Identified by C. V. G. Morgan, 
Laboratory, Summerland, B.C. 





Entomology 


The factors favouring the outbreak 
are not clearly understood. The sum. 
mer was generally hot and dry but no 
records were set. However, general 
weather conditions must have been 
favourable for the rapid multiplication 
of the mites. A possible contributor 
factor is the widespread use of DDT 
to control the tuber flea beetle. Var. 
ous researchers have shown that use 
of DDT is followed by an increase in 
the abundance of mites. Some say 
that the natural predators are killed 
(Pickett, 1949); others claim that 
mites exposed to DDT lay more eggs 
(Hueck, 1955); still others state that 
the insecticide brings about changes 
in plant nutrition and composition 
(Klostermeyer and Rasmussen, 1959), 


The situation is worth watching 
since one or more of the recently in- 
troduced control practices for other 
potato pests may favour increase of 
the mite. 
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The Wharf Borer in a Vancouver Branch Library 


In June, 1956, I was asked to investigate 
some beetles which the librarians of a 
branch library had found flying around the 
premises and had tentatively identified from 
literature as Nacerda melanura (L.), the wharf 
borer. Their identification was correct. 


In volume 43 of the Proceedings of our 
Society, I published an article “An unusual 
record of the wharf borer in buried piling”, 
reporting that this beetle bred at tidewater 
in piling that had been covered by a slab 
of concrete for thirty years. The branch 


library is a one-storey, 1500 square foot 
building, located on top of a little hill with 
natural drainage on all sides. There 1 
no basement and only small ventilator open 
ings in front, so that most of the floor is 
over a dead air space. In February, 19%/, 
the library was closed for 10 days for fe 
pairs to the floor and I was able to pre 
cure half a sinkful of sodden black lumber 
which the carpenters had thrown out from 
underneath the floor. Some 16 N. melanss 
emerged from this material in the course of 
the next six weeks. 
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Adults of both sexes are most erratic in 
their movements, tearing around in all di- 
rections and then suddenly becoming motion- 
less. A beetle will cover a territory for a 
considerable period like a hound on a scent 
and then suddenly dart off to another piece 
of wood or down a larval or a termite bur- 
row, to emerge shortly and repeat the per- 
formance. Adults apparently need no food. 
One or two males will follow a female for 
jong periods. Eggs are laid singly or in 
small groups, as far down into crevices as 
females can place them with their consider- 
ably extendable ovipositors. The eggs are 
1 to 12 mm. long, white, long-oval, slightly 
curved or straight-sided. They hatch in 
from 5 to 7 days and the white larvae, 1.5 


to 2 mm. long wander for days on the 
surface of sodden wood before boring in. 
Of two females dissected, one was nearly 
spent and yielded 35 eggs while the other, 
heavily gravid, contained 215 eggs of a 
uniform size suggesting that the full quota 
must be laid in a relatively short time. 


This record shows that the wharf borer 
is spreading in Vancouver and may turn up 
in sodden timbers in the underpinnings of 
buildings which have poorly ventilated or 
completely saturated air spaces under them. 
Since the larvae feed only in sodden, rotting 
timber, the beetle is an indication of decay 
and not a cause of it—G. J. Spencer, Dept .of 
Zoology, University of British Columbia. 


A further note on Lelius sp., Hymenoptera: Bethylidae, a parasite on the 
carpet beetle Anthrenus pimpinellae Fabr. 


In Vol. 39 of the Proceedings of our 
Society I published a note with approximate- 
ly the above heading except that the specific 
name of the beetle was given as scrophulariae, 
after an identification made for me by the 
late Ralph Hopping. At that time I had not 
taken A, scrophulariae, the Buffalo Carpet 
beetle, in this province, but within the last 
few years it has become established in 
homes in Mission and Haney. It may com- 
monly be taken on white flowers at Mis- 
sion, in summer. 


From Hinton’s book (Hinton, H. E. A 
monograph of the beetles associated with 
stored products. Vol. 1, Brit. Mus., 1945), 
I found that the beetles which Hopping called 
A. scropbulariae showed the colour patterns 
of A. pimpinellae var. lepidus Lec. Later 
when George Hopping arranged our beetles, 
= placed the specimens under A. occidens 
sy. 


This beetle is a scavenger in birds’ nests, 
the larvae feeding upon feathers and the 
scales from pin-feathers left when fledglings 
have flown. I have reared them from cliff 
swallows’ nests in the Chilcotin, and from 
tree swallows’ and mountain blue _ birds’ 
nests at Kamloops. Once at Quesnel I saw 
the blossoms of a small hawthorn swarming 
with beetles which had apparently just 
emerged from the cliff swallows’ nests, which 
plastered the ends of a barn close by. The 
Species is found at the Coast and is wide- 
spread in the Interior: I have specimens 


from Quesnel, Riske Creek, Kamloops, 
Nicola, Vernon, Salmon Arm, Trinity Valley, 
Merritt, Spence’s Bridge and Victoria. 


In 1956 the Department of Zoology re- 
ceived several cabinets of bird and mammal 
study skins, bequeathed to the University 
by the late James Wynne of Enderby. One 
of the boxes of about 12 cu. ft. capacity 
held some loose bird skins and from the 
bottom of this box I collected 11 pupal 
cases of A. pimpinellae of which 9 contained 
the mass of tight silk threads, indicative of 
Laelius parasitism, bulging above the level 
of the old larval skin in which pupae of 
dermestids typically occur. In most cases, 
a short emergence tube of the parasite ex- 
tended up from each mass, opening either 
forwards or backwards. Loosening the silk 
with needles revealed from two to four 
others, underneath each tube, indicating 
that each beetle pupa had supported from 
three to five parasites. This is the highest 
degree of parasitism by Laelius that I have 
encountered, namely nine out of eleven 
pupae or about 80 per cent. Enderby is 
between Armstrong and Salmon Arm in the 
North Okanagan, but according to Dr. O. Peck 
(Proc. Ent. Soc. B.C. 39: 21-22, 1942) 
Whittaker’s type of occidentalis was taken 
from a window in Chilliwack, on the lower 
mainland. There is hope, therefore, that 
this parasite or a closely related species of - 
Laelius, may become abundant in Vancouver 
where Anthrenus verbasci (L), the varied 
carpet beetle, is a household pest of the 
first magnitude.—G. Spencer, Dept. of 
Zoology, University of British Columbia. 
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THE EFFECT OF DOUGLAS-FIR LOG AGE ON ATTACK BY THE 





AMBROSIA BEETLE, TRYPODENDRON LINEATUM (OQLIV.)! 


J. M. KINGHORN AND J. A. CHAPMAN 
Forest Biology Laboratory, Victoria, B.C. 


Trypodendron lineatum (Oliv.), which 
flies in the first warm days of spring, 
prefers to attack trees felled the pre 
ceding autumn or winter rather than 
those freshly cut. Gaumann (1) 
showed that in Europe, spruce and 
fir felled from March to August were 
free from attacks by this species 
Attacks were heaviest on trees cut in 
October, November and December, 
although January-felled spruce was 
also heavily attacked. Observations 
by Hadorn (2) supported these find- 
ings. Among a 24-month series of 
hemlock cuttings conducted by 
Mathers (5), only logs older than five 
months were attacked by Trypodendron. 
Patterson (6) found from a series cf 
hemlocks felled in different months, 
that average density of attack pro- 
gressively diminished from 60, in De- 
cember-felled, to 0.5 holes per square 
foot in April-felled trees. The same 
preference for autumn-winter felled 
trees was also shown for Douglas-fir, 
grand fir and western hemlock by 
Prebble and Graham (7). Exceptions 
have been recorded where trees felled 
as late as March and April have been 
attacked (4, 7), but in general, freshly 
cut trees are least attractive. The 
reason for Trypodendron preference of 
logs cut in autumn or winter is not yet 
clear. We recently conducted an ex- 
periment to determine the relation of 
attack density to time between felling 
and attack. 


It is probable that both the quantity 
and quality of food reserves and other 
organic materials in the sapwood 
undergo changes after felling. If 
these changes are brought about by 
the continued functioning of living 
cells, it should be possible to arrest 
them by killing the cells. Wilson (8) 
demonstrated that prolonged function- 
ing of the sapwood cells after cutting 





1. Contribution No. 400, Forest Biology Division, 
Science Service, Department of Agriculture, Ottawa, 
Canada. 


depleted starch in the sapwood oj 
oak and ash. In contrast, the 
death of these cells resulted in th 
maintenance of the starch reserve an 
therefore of susceptibility to Lye 
beetle attack. 


Jover (3), in the Ivory Coast, ip. 
creased ambrosia beetle attacks g 
Avodire eightfold by boiling the woo 
for 48 hours soon after felling. He 
suggested that the heat, by suppress. 
ing enzymatic action, prevented the 
depletion of stored starch which would 
occur under natural conditions. 


Methods 


In planning the experiment, the fol- 
lowing variables had to be considered 
in relation to the log aging process: 
{a) seasonal temperature fluctuations; 
(b) changes in log moisture; and (¢) 
inter- and intra-tree variability in 
attractiveness to beetles. To minimize 
the effects of these variables, the fol- 
lowing procedure was used. Two 
Douglas fir were felled February 7, 
1956, and each cut into twenty-four 
18-inch blocks. The blocks from each 
tree were then divided into six groups 
of four adjacent sections. One sec 
tion from each group served as a con 
trol for the other three which received 
various treatments. The controls were 
essentially maintained as they were 
at time of felling by storing them in 
plastic bags at O°F., after first wax- 
ing the cut ends. 


Four series were aged as described 
below. From each tree, a set of 
blocks with the ends waxed were aged. 
Another series from Tree “A” was 
aged without waxing the ends. The 
fourth series, from Tree “B” was 
autoclaved at 20 pounds pressure for 
two hours before aging. This was 
done to simulate Jover’s (3) boiling 
treatment and it undoubtedly arrested 
the cellular or enzyme activity in the 
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sapwood. The bark was loosened on 
most of these blocks but it was tacked 
onto the sapwood immediately after 
autoclaving and the cracks coated with 
wax. Weight measures before and 
after autoclaving showed an average 
water loss of about one pound per 
block (blocks averaged 33 pounds). 


All sections to be aged were placed 
in the basement of the laboratory 
where the temperature remained near 
72°F. Moisture changes were mini- 
mized by standing the sections on 
moist sand and covering them with 
plastic bags. Every fortnight for 12 
weeks, one block from each age- 
series was moved to refrigerated 
storage (O°F.), thus preventing fur- 
ther change. 
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On May 17, during a period warm 
enough to initiate Trypodendron flights, 
the blocks were taken from refriger- 
ated storage to Cowichan Lake, where 
they were set out in a partly shaded 
clearing near a recently logged area 
where numbers of Trypodendron were 
likely to appear. All blocks were 
weighed just after they were cut, 
and again when they were placed in 
the forest. Most of them showed 
little change in weight, although the 
unparaffined, aged sections from Tree 
“A” had gained weight slightly. This 
increase can be attributed to water 
absorbed into the wood from the damp 
sand during aging. On July 16, the 
blocks were debarked and all Trypo- 
dendron attacks counted. 
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Fig. 1.—Individual values and free-hand curve showing the relation of attack on aged 
ks (expressed as a proportion of attack density on corresponding control blocks) to 
length of time aged. The autoclaved series’is not shown. 
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Results 


Trypodendron were noted flying near 
the logs during the first few days they 
were in the field, but after six days, 
only six attacks could be found, and 
five of these were on control sections. 
By May 29, however, 155 attacks were 
counted, 138 of which were on control 
blocks. The final examination, in July, 
also showed that the beetles preferred 
the un-aged wood (Table 1). Among 
the groups that were not autoclaved, 
density of attack varied inversely with 
time of aging. This relationship is 
illustrated in Figure 1, where the at- 
tack preference is expressed as the 
ratio of aged-block to corresponding 
control-block attack density. The 
aged, waxed series from Tree “A” 
show a constantly declining attractive- 
ness to the beetles for the entire 12- 
week aging period. Unparaffined 
blocks from Tree “A” and the waxed 
Tree “B” series show attack density 
decline for only the first six weeks of 
aging; blocks ‘of these series aged 
longer showed no further decline in 
attractiveness. 


It should be noted in Table I that 
the average attack values are almost 
identical for the aged and control logs 
of the first three series. One may 
conclude from this that differences be- 
tween trees, and waxing of cut ends 
had little influence on attack. 


In comparison with the other 
those that were autoclaved receiya 
much less attack. Attack on th 
autoclaved-control blocks was leg 
than half that on the other control 
and the autoclaved-aged series wa 
almost free of attack. 


The basal four-foot section of 
Tree “A” was not used for the e& 
periment, but was left in the fores 
near Victoria where the trees wer 
cut. It was interesting to find in July 
that this section had received {4} 
Trypodendron and 12.7 Gnathotrichus a. 
tacks per square foot. The combined 
attack density of the two ambrosia 
beetles was thus equivalent to that on 
the experimental control blocks at 
Cowichan Lake. 


Discussion and Summary 


Although there was a high Trypo. 
dendron population present, and favour- 
able weather persisted, the expeti- 
mental logs were not attacked for 
several days after they were set out 
This suggests that some change took 
place in the blocks after they were 
placed in the forest but before they 
were attacked. Any change which 
did take place however, did not ob 
scure the treatment effects. The 
lighter attacks on the treated blocks 
indicate that both aging and auto 
claving prevented the formation of, 


TABLE I.—Density of Trypodendron attack on aged and control Douglas-fir blocks. 

















No. Tree “A” Tree “B” 
weeks Ends not Ends waxed Ends waxed 
aged Ends waxed waxed not autoclaved autoclaved 
(Number of entrance holes per square foot) 
2 19.9 (33.3)! 9.2 (11.4) 25.3 (26.0) 29 (25) 
4 22.5 (40.6) 11.8 (27.7) 9.0 (27.8) 29 (16.3) 
6 9.8 (46.0) 6.7 (21.2) 4.3 (20.4) 0.7 (17.3) 
8 7.9 (25.3) 12.5 (62.8) 3.1 (42.4) 0.7 (12.3) 
10 0.6 (13.3) 5.0 (23.7) 10.1 (32.3) 0.0 (13.8) 
12 0.0 (16.5) 15.2 (45.7) 10.4 (25.9) 1,9 (23.0) 
Ttment 10.1 (29.2) 10.1 (32.1) 10.4 (29.1) 15 (142) 





1 Density of attack on corresponding control blocks 
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or depleted some attractive substance. 
[t is probable that the heat treatment 
destroyed or inhibited attractant 
formation. On the other hand, les- 
sened attack on the unautoclaved aged 
wood may be attributable to continued 
cellular activity. Conditions duiing 
aging were similar to those described 
by Wilson (8) as favourable for pro- 
longing the life of sapwood cells of 
oak and ash. Under such conditions, 
the living cells deplete starch reserves 
that reach a maximum during mid- 
winter in these species. It is reasonable 


that this depletion principle applies to 
our aged Douglas-fir, but iodine tests 
both at the time of felling and after 
aging failed to reveal the presence of 
starch. 


The experiment was limited in scope 
but it serves to point out the need 
for more information on the occur- 
rence and seasonal fluctuations of 
various sapwood constituents in rela- 
tion to ambrosia beetle selectivity. 
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On the iniquity of blanket sprays and dusts 


One afternoon in 1946 as soon as DDT 
became available, I treated several quarter- 
acre plots on the Lac du Bois range north of 
Kamloops, with 3% DDT in diatomaceous 
earth, put out with a rotary hand duster, 
in the hope of controlling grasshoppers. 
Vegetation on the plots consisted of mixed 
grasses from 12” to 18” high and Russian 
thistle, and harbored several species of 
grasshoppers of mixed instars (hereafter 
caller groppers). 


The plots were examined next forenoon. 
The effect on the groppers was negligible 
and continued so, but on some other insects 
it was literally shocking. Leafhoppers and 
mirids were wiped out and many dead and 
dying beetles, for the most part harmless, 


lay on the ground. Mr. Hugh B. Leech 
identified the beetles as: Percosia extensa 
Casey, Harpalus basilaris Kby. (obesulus Lec.), 
Amara (Celia?) subaenea Lec., and Amara sp. 
(Carabidae); Cicindela longilabris montana 
Lec. (Cincindelidae); Comniontis oblita Casey 
(Tenebrionidae) ; Serica anthracina Lec. (Scara- 
beidae); and Brachyrbinus ovatus (Linn.) 
(Curculionidae). B. ovatus, the strawberry 
root weevil is an important pest elsewhere 
but is harmless on a cattle range five miles 
from the nearest cultivated plants. 


This dust tested again on Canada blue 
grass without weeds, killed off the large 
population of leafhoppers present and a few 
ground beetles. It was 12 days before the 
area began to be repopulated centripetally 
from the surrounding vegetation. 
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At Quesnel one afternoon in 1948 I dusted 
a considerable area of tall, sparse-growing 
alfalfa with 3% DDT dust to watch its 
effect against a heavy infestation of Lygus 
oblineatus Say and L. elisus Van D. and some 
leafhoppers; by next morning not one of 
these insects was alive on the plot and again 
it was nearly two weeks before the area 
began to be repopulated. The effect of the 
dust on insects other than Hemiptera- 
Homoptera was not observed. 


At Vancouver one evening in eariy May 
1957 I sprayed some lilac bushes and a tall 
privet hedge with a mixture of DDT and 
benzene hexachloride against the leaf miner 
Gracilaria syringella Fab. Next morning Cara- 
bus nemoralis Mul, beetles were lying para- 
lyzed in some numbers up to 9 ft. from the 
hedge and others continued to die even 13 
days after the spraying. Carabidae or 
ground beetles are very susceptible to 
modern residual insecticides. Every autumn 
numbers of Pemphus angusticollis (Mann.), 
Carabus granulatus L., and C. nemoralis Mul. 
find their way into the basement of our 
home and run over the floor which has had 
residual insecticides splashed on it and the 
beetles very soon become paralyzed and die. 


These records show the possibly unavoid- 
able slaughter of innocents, but the situa- 
tion will become really serious in many large 
gardens in Vancouver which have fallen 
into the hands of men who glibly talk the 


owners into yearly contracts for Periodical 
blanket sprays for controlling ALL j; 
These operators use very powerful sprayer, 
mounted on trucks with two large tank 
containing two spray mixtures. The spray 
gun can throw a towering jet that will read 
to the top of a 30-ft. tree, or, by a twist g 
the wrist, a very fine mist. In both cay 
the jet is almost of gale force, bending th 
vegetation right over. 


I asked an operator what he was ug 
and what insects he was supposed to {jj 
he had no idea whatsoever but stated thy 
the company for which he worked had 
contracts and he was working seven hous 
overtime per day to cover the ground, & 
he was drenching everything from taj 
Colorado blue spruce, Douglas firs anf 
maples to border plants whether they need. 
ed it or not. I examined parts of om 
garden ahead of the spray and found 
pests anywhere. 


Granted that the vacua formed by such 
wholesale sprays will gradually fill in from 
surrounding properties, but the whole prin- 
ciple is wrong from a biological standpoint 
since it has been shown by many entom- 
ologists that modern residual insecticides 
may be more potent against parasites, 
especially Hymenoptera, than against the 
pests themselves—G. J. Spencer, Dept. of 
Zoology, University of British Columbia. 


BOOK REVIEW 


Annual Review of Entomology, Vol. 2. 
(E. A. Steinbaus and R. F. Smith, editors). 
1957. Annual Reviews, Inc., Palo Alto, Calif., 
pp. vii - 407 


The first volume in this series (1956) was 
widely and favorably reviewed. Now appears 
Volume 2, thinner by 59 pages but maintain- 
ing the high standard, and with it the 
prospectus for Volume 3. The bindings are 
good and the format attractive considering 
the limited budget. 


Minor useful items are the running page 
titles of authors and subjects, the index of 
authors quoted and the adequate subject 
index. Less readily usable are the literature 
citations without titles, more than half of 
them arranged non-alphabetically. The 
brevity is necessitated by questions of space 
and economics, but the citations might be 
rearranged with little trouble. 


The chapters originate as follows: from 
the U.S.A. 7, the U.K. 7. Canada 3, Australia 
2, and Israel 1. The topics and authors 
follow: Digestion in insects, D. W ater- 
house; Some aspects of intermediary metab- 
olism of carbohydrates in insects, M. Rock- 
stein; The physiology of insect cuticle, V. B. 
Wigglesworth; The comparative morphology 


of the insect head, E. M. DxPorte; Cytogen- 
etics and systematic entomology, M. J: D. 
White; The taxonomic significance of the 
characters of immature insects. F. I. va 
Emden; Caste determinations in social insects, 
M. V. Brian; Dynamics of insect populations, 
M. E. Solomon; The synoptic approach to 
studies of insects and climate, WV. G. We: 
ington; Insect migration, C. B. Williams; 
Recent advances in veterinary entomology, 
A. W. Lindquist and E. F. Knipling; Transmis- 
sion of disease agents by Phlebotomine 
sand flies, §. Alder and O. Theodor; Genetics 
of insect resistance to chemicals, J. F. Crow; 
The mode of action of insecticides exclusive 
of organic phosphorus compounds, P. 
Dahm; Chemistry and mode of action of 
organophosphorus insecticides, E. Y. Spencer 
and R. D. O’Brien; The behaviour of systemic 
insecticides applied to plants, S. H. Bennett, 
Aerial application of insecticides, F. E. Weick 
and G. A. Roth; Cotton insects and_ their 
control in the United States, J. C. Games; 
Insecticidal control of the spread of plant 
viruses, L. Broadbent; Pollination of alfalfa 
and red clover, G. E. Bohart. It is a healthy 
sign that among 72 authors in the 3 volumes 
is a good representation of young men m 
full research production, not all of whom 
are entomologists. 
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As source books the value of the series 
can hardly be questioned, either now when 
the backlog of papers is being reviewed, or 
later when the reviews are more immedi- 
ately topical. The question 1s rather the 


personal one of whether they are worth 
59 cents per month to a hard-pressed pro- 
fessional entomologist. The answer must 
surely be affirmative.. 


H.R. MacCarthy. 


The Collections of Lepidoptera in the Department of Zoology, 
University of British Columbia 


In 1929 the University purchased what was 
stipulated and understood to be the entire 
collection of macro- and micro-Lepidoptera 
from the estate of E. H. Blackmore. Since 
that time, however, the United States Na- 
tional Museum reported the gift from Dr. 
Gates Clarke of “the Blackmore collection of 
2000 specimens”; the Provincial Museum at 
Victoria reported the acquisition of “The 
Blackmore Collection”; and the late J. R. J. 
Liewellyn-Jones told me that he had seen 
notices of two sales of specimens of “the 
Blackmore collection of Lepidoptera”. How 
many species and how many specimens the 
collection originally contained is impossible 
tosay. The Padeesaay received approximate- 
ly 1,300 species of 9,900 specimens, but many 
of the species, especially in the Noctuidae, 
are represented by single specimens and in 
some cases by name labels only. There is 
one cabinet of duplicates and “material for 
further study”. 


Within the last three years we have re- 
ceived some valuable additions. When he 
sold his estate at Duncan, the late J. R. J. 
Liewellyn-Jones deposited his large cabinet 
at the University. It contained nearly 5,000 
beautifully spread specimens on short Eng- 
lish pins, of bright unfaded macros, ending 
with the Geometridae. This collection was 
willed to the University when Mr. Jones 
died. Through E. Ronald Buckell we re- 
ceived the collection made by his uncle, Dr. 
W. R. Buckell (see Proceedings, Vol. 43). 
These named, beautifully spread, perfect 


specimens, are housed in a tall walnut cabin- 
et of 20 drawers. There are 541 species of 
macros and 232 species of micros, totalling 
2,813 specimens, mostly from the Salmon 
Arm district. 


By the will of James Wynne of Enderby, 
the University received his collection of 
macro-Lepidoptera the existence of which we 
had not known. For years Mr. Wynne had 
sent me valuable ectoparasites from birds 
and mammals and although we corresponded 
at intervals, he never mentioned being in- 
terested in Lepidoptera. His collection of 
2,800 perfectly spread specimens is housed 
in 30 store boxes. 


Both the Buckell and the Jones collec- 
tions are separate units since they are 
mounted on short pins and cannot well be 
incorporated with others on long pins. The 
Wynne collection is on fag | pins and is 
being merged with the main Blackmore col- 
lection, which will henceforth be known as 
the Blackmore-Wynne collection. The 
Wynne collection is especially valuable since 
it contains some series of which we had few 
or no specimens, and some eastern North 
American forms. 


Thus the University collection contains 
some 19,600 spread and named butterflies 
and moths of British Columbia and a few 
drawers of brilliant Tropical forms for 
demonstration, acquired a few at a time 
from various donors.—G. J. Spencer, of Zoology. 
University of British Columbia. 
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